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Abstract
We present observations of the CO isotopologues (12CO, 13CO, and C18O) toward the Galactic region with
169°.75l174°.75 and −0°.75b0°.5 using the Purple Mountain Observatory 13.7 m millimeter-
wavelength telescope. Based on the 13CO(J= 1− 0) data, we ﬁnd ﬁve molecular clouds within the velocity range
between −25 and 8 km s−1 that are all characterized by conspicuous ﬁlamentary structures. We have identiﬁed
eight ﬁlaments with a length of 6.38–28.45 pc, a mean H2 column density of 0.70×10
21
–6.53×1021cm−2, and
a line mass of 20.24–161.91M☉ pc
−1, assuming a distance of ∼1.7kpc. Gaussian ﬁttings to the inner parts of the
radial density proﬁles lead to a mean FWHM width of 1.13±0.01 pc. The velocity structures of most ﬁlaments
present continuous distributions with slight velocity gradients. We ﬁnd that turbulence is the dominant internal
pressure to support the fragmentation of ﬁlaments instead of thermal pressure. Most ﬁlaments have virial
parameters smaller than 2; thus, they are gravitationally bound. Four ﬁlaments have an LTE line mass close to the
virial line mass. We further extract dense clumps using the 13CO data and ﬁnd that 64% of the clumps are
associated with the ﬁlaments. According to the complementary IR data, most ﬁlaments have associated ClassII
young stellar objects. ClassI objects are mainly found to be located in the ﬁlaments with a virial parameter close to
1. Within two virialized ﬁlaments, 12CO outﬂows have been detected, indicating ongoing star-forming activity
therein.
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1. Introduction
Filamentary structures are ubiquitous in molecular clouds
and have been known for several decades (Schneider &
Elmegreen 1979; Bally et al. 1987; Loren 1989; Abergel et al.
1994; Hatchell et al. 2005; Myers 2009). The mid-IR
observations conducted by the Midcourse Space Experiment
(MSX; Carey et al. 1998, 2000) and Spitzer (Churchwell et al.
2009; Peretto & Fuller 2009) and submillimeter observations
conducted by Herschel (André et al. 2010; Men’shchikov et al.
2010; Molinari et al. 2010) and Planck (Planck Collaboration
et al. 2015, 2016) have also demonstrated the omnipresence of
ﬁlamentary structures in the infrared dark clouds (IRDCs) and
cold interstellar medium (ISM). Numerous studies employed
the data from previous surveys to identify the large-scale
ﬁlamentary structures within the Milky Way. Ragan et al.
(2014) made use of Galactic Ring Survey (GRS; Jackson et al.
2006) data and identiﬁed seven giant ﬁlaments with a length of
∼100 pc in the ﬁrst Galactic quadrant. Wang et al. (2015)
found nine prominent ﬁlaments with a length of 37–99 pc in the
region with  < <  l b15 56 , 1∣ ∣ using the Herschel
Infrared Galactic Plane Survey (Hi-GAL; Molinari et al.
2010). Zucker et al. (2015) investigated the region
( <  < l b62 , 1∣ ∣ ∣ ∣ ) covered by the Spitzer MIPS Galactic
Plane Survey (MIPSGAL; Carey et al. 2009) and found 10
“bone” ﬁlaments with a length of 13–52 pc. Li et al. (2016)
identiﬁed 486 spatially and kinematically coherent ﬁlaments
with a length of 2–20 pc in the inner Galactic plane based on
the APEX Telescope Large Area Survey of the Galaxy
(ATLASGAL; Schuller et al. 2009).
As pointed out by André et al. (2010) and Men’shchikov
et al. (2010), there is an intimate correspondence between the
spatial distribution of dense cores and the ﬁlamentary network.
Theoretical works have shown that ﬁlamentary molecular
clouds can fragment into clumps as a result of gravitational
instability (Nakamura et al. 1993; Tomisaka 1995; Van Loo
et al. 2014), and some of these clumps have sufﬁcient density
to evolve, collapse, and form stars (Contreras et al. 2016).
Henning et al. (2010) found that about 75% of the pre- and
protostellar cores detected by Herschel PACS observations are
located within the ﬁlamentary IRDC G011.11−0.12. Könyves
et al. (2015) also found that about 78% of prestellar cores lie
within a 0.1 pc width (Arzoumanian et al. 2011) of the
ﬁlaments’ footprints traced by the DisPerSE algorithm
(Sousbie 2011) in the Aquila cloud. It is reasonable to believe
that ﬁlamentary structures, as the most common shape of
molecular clouds, may be the preferred birthplace of dense
clumps and prestellar cores (André et al. 2010; Busquet et al.
2013; Lu et al. 2018).
Magnetic ﬁelds also play an important role in the formation
of ﬁlamentary structures. Inoue & Fukui (2013) and Inoue et al.
(2018) proposed a scenario that a ﬁlament is formed due to the
convergence of an inhomogeneous cloud, which is caused by
the bending of the ambient magnetic ﬁeld, when sweeping by a
magnetohydrodynamics (MHD) shock wave. This scenario is
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compatible with the CO observations toward the ﬁlamentary
molecular cloud in Taurus (Arzoumanian et al. 2018). In
addition, magnetic ﬁelds also help to shape and stabilize the
ﬁlaments (Palmeirim et al. 2013; Kirk et al. 2015). Kusune
et al. (2016) found that the magnetic ﬁeld appears to be
perpendicular to the inner “ridge ﬁlaments” in Vela C. The
similar magnetic ﬁeld running perpendicular to the ﬁlament is
also found in the B211 region of Taurus (Palmeirim et al. 2013)
and IRDC G14.225−0.506 (Busquet et al. 2013; Santos et al.
2016). Arzoumanian et al. (2019) pointed out that thermally
supercritical ﬁlaments tend to be mostly perpendicular to the
magnetic ﬁeld lines and are the main sites of prestellar core
formation (André et al. 2010; Könyves et al. 2015), while
thermally subcritical ﬁlaments are well aligned with the local
magnetic ﬁeld lines and without any star-forming activity
(Arzoumanian et al. 2013; Hacar et al. 2016).
Hence, it is of great importance to study various ﬁlamentary
structures (e.g., small-scale and large-scale, low-mass and high-
mass) within the Milky Way, characterizing their properties in
detail and understanding the star-forming activity therein. We
have conducted molecular line observations toward two
Galactic regions centered at l=150°, b=3°.5 (referred to
hereafter as the “G150 region”) and l=172°, b=−0°.2
(referred to hereafter as the “G172 region”), both of which have
signiﬁcant ﬁlamentary structures within. Our work is part of the
Milky Way Imaging Scroll Painting (MWISP) project,7
conducted by the Purple Mountain Observatory (PMO) using
the PMO 13.7 m radio telescope to investigate the molecular
gas along the northern Galactic plane with the 12CO, 13CO, and
C18O(J= 1− 0) lines. Our work in the G150 region (see
Xiong et al. 2017) showed that the molecular gas in this region
consists of one main ﬁlament in the inner area with a higher
column density and 11 subﬁlaments in the outer area with
lower column densities, forming the so-called “ridge-nest”
structure. About 75% of the CO dense clumps are associated
with the ﬁlaments, and 56% of the virialized clumps are
associated with the gravitationally bound ﬁlaments. For the
G172 region, our observations reveal that most of the
molecular clouds in this region present ﬁlamentary structures
(see Figure 1). However, so far, there has been no detailed
study of these ﬁlamentary molecular clouds, and the properties
of the ﬁlaments and dense clumps within are still unknown.
In this paper, we present the MWISP CO(J= 1− 0)
observations toward the G172 region in the CO isotopologues.
With the multiline observations (the angular resolution of the
MWISP survey is ∼50″, and the velocity resolution is
∼0.16 km s−1), we identify ﬁve different velocity components
characterized by ﬁlamentary structures, study in detail their
dynamical properties, and investigate the molecular clumps and
young stellar objects (YSOs) associated with them. In
Section 2, we describe the CO line observations and data
reduction. We present our main results in Section 3 and
discussions in Section 4. The conclusions are summarized in
Section 5.
2. Observations and Data Reduction
2.1. CO Data
Our observations of the G172 region covered an area within
169°.75l174°.75 and −0°.75b0°.5. The operation
Figure 1. Top panel: integrated intensity map of the G172 region in the 12CO emission with a velocity range from −24.5 to 7.5 km s−1. Middle panel: integrated
intensity map of the G172 region in the 13CO emission with a velocity range from −24.5 to 7.5 km s−1. Bottom panel: integrated intensity map of the G172 region in
the C18O emission with a velocity range from −24.5 to 7.5 km s−1.
7 http://english.dlh.pmo.cas.cn/ic/in/ andhttp://www.radioast.nsdc.cn/
mwisp.php.
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of observations was conducted by the 13.7 m millimeter-
wavelength PMO telescope located in Delingha, China, from
2015 November to 2016 December. The 12CO(J= 1− 0),
13CO(J= 1− 0), and C18O(J= 1− 0) emission lines were
observed simultaneously with the nine-beam Superconducting
Spectroscopic Array Receiver (SSAR; Shan et al. 2012). The
half-power beamwidth of the telescope was about 52″ at
115.2 GHz and 55″ at 110.2 GHz.
The telescope scanned the sky along both the longitude and
latitude directions at a constant rate of 50″s−1 using the on-
the-ﬂy (OTF) observation mode. During the observations, the
typical system temperature was 270 K for the 12CO line and
175 K for the 13CO and C18O lines. The antenna temperature
(TA*) was calibrated to the main beam temperature (TMB) by
using h=T TMB A MB* , with a main beam efﬁciency (ηMB) of
44% for the 12CO line and 48% for the 13CO and C18O lines.
The bad channels and standing waves were removed when
checking the spectra after we derived the original OTF data.
Using the GILDAS software package (Guilloteau &
Lucas 2000; Pety 2005; Gildas Team 2013), we regridded
the data into 30″×30″ pixels (which is approximately half of
the beam size based on the uniﬁed data reduction for the
MWISP project) and converted them into the standard FITS
ﬁles. We further used the IDL software to mosaic these FITS
ﬁles together to generate the ﬁnal data cube of the G172 region.
As a result, the rms noise level is 0.49 K for 12CO and 0.26 K
for 13CO and C18O, and the velocity resolution is 0.16 km s−1
for 12CO and 0.17 km s−1 for 13CO and C18O.
For the 12CO and C18O emission lines, we further applied
Gaussian ﬁtting to the spectra using the IDL software. The
13CO(J= 1− 0) line has two hyperﬁne lines, which are
13CO(J= 1− 0, F= 1/2− 1/2) (ν=110.20132180 GHz)
and 13CO(J= 1− 0, F= 3/2− 1/2)
(ν=110.20137040 GHz). We used the hyperﬁne line model
from the Python package to ﬁt the hyperﬁne structures of 13CO.
The ﬁtting results are presented in Section 3.
2.2. IR Data
In this work, we used the complementary IR data from the
Two Micron All Sky Survey (2MASS; Skrutskie et al. 2006)
with near-IR J (1.25 μm), H (1.65 μm), and Ks (2.16 μm)
bands; the Wide-ﬁeld Infrared Survey Explorer (WISE; Wright
et al. 2010) with four IR bands, W1 (3.4 μm), W2 (4.6 μm), W3
(12 μm), and W4 (22 μm); and the Spitzer (Werner et al. 2004)
Galactic Legacy Infrared Mid-Plane Survey Extraordinaire
(GLIMPSE; Benjamin et al. 2003; Churchwell et al. 2009;
Whitney et al. 2011) with two IRAC bands, [3.6 μm] and
[4.5 μm]. The IR data were retrieved from the NASA/IPAC
Infrared Science Archive (IRSA).8
3. Results
3.1. Overview and Identiﬁcation of Filamentary Structures
As shown in Figure 1, our CO observations of the G172
region reveal several ﬁlamentary molecular clouds in this
region. The CO emission within this region covers the velocity
range from −24.5 to 7.5 km s−1. Due to isotopic abundance
ratios, the transitions of rare isotopologues (e.g.,
12CO (J= 1− 0), 13CO(J= 1− 0), and C18O(J= 1− 0))
would have smaller optical depths (see Section 3.2) at the
same densities. Moreover, the J=1−0 transitions of 12CO,
13CO, and C18O have slightly different excitation conditions
(e.g., Mangum & Shirley 2015). The different excitation
conditions, along with the different optical depths, would
further result in the J=1−0 transitions of various CO
isotopologues being able to trace different gas densities. The
12CO emission traces the outlines of ﬁlamentary structures with
a density of ∼102cm−3, while the 13CO emission reveals the
skeletons of ﬁlamentary structures with a typical density of
∼103cm−3. The C18O emission marks the densest parts of the
13CO emission with a higher density of ∼104cm−3. The two
ﬁlamentary clouds in the outer area (the one in the east and the
one in the west) have stronger integrated intensities than those
in the inner area. The emission of the C18O line is also mainly
located in the outer area.
Based on the 13CO data, we derived the velocity distribution
map shown in Figure 2. The ﬁlamentary molecular clouds in
this region cover a wide range of velocity components, ranging
from −15 km s−1 (the one in the west9) to −2 km s−1 (the one
in the east). To illustrate the velocity components more
directly, we derived a longitude–velocity map of this region,
shown in the middle panel of Figure 3. It is evident that these
ﬁlamentary molecular clouds have quite different velocity
components. According to the difference in velocity and spatial
distributions (see the middle panel of Figure 1), we divide the
ﬁlamentary molecular clouds of the G172 region into ﬁve main
subregions—i.e., the eastern region, eastern central region,
northern central region, southern central region, and western
region—in order to study their properties separately and in
detail. The velocity components of these ﬁve subregions are
presented in the top and bottom panels of Figure 3.
As deﬁned by André et al. (2014), a “ﬁlament” is any
elongated ISM structure with an aspect ratio larger than ∼5–10
that is signiﬁcantly overdense with respect to its surroundings.
Figure 2. Velocity distribution map of molecular clouds in the G172 region traced by the 13CO emission. The velocity range is from −18.5 to 3.5 km s−1. The name
of each region is marked beside it.
8 http://irsa.ipac.caltech.edu/frontpage/
9 The direction words in this work refer to the Galactic coordinate.
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Figure 3. Top panels: longitude–velocity maps of the eastern and western regions with the integrated latitude ranges of −0°. 5 to 0°. 05 and −0°. 5 to 0°. 2, respectively.
Middle panel: longitude–velocity map of the whole G172 region with the integrated latitude range of −0°. 75 to 5°. Bottom panels: longitude–velocity maps of the
eastern central, southern central, and northern central regions with the integrated latitude ranges of −0°. 4 to 0°. 25, −0°. 75 to −0°. 2, and −0°. 2 to 0°. 2, respectively.
Figure 4. Filamentary structures identiﬁed in each region. The solid black lines indicate the positions of the ﬁlaments identiﬁed by FilFinder. The backgrounds are the
13CO velocity distribution maps of each region.
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They also pointed out that ﬁlaments are generally linear over
their length and appear to be colinear in the direction of the
longer extents of their host clouds. Hacar et al. (2017, 2018)
further conﬁned the velocity coherence of the ﬁlaments by
adopting the local measured line width as the velocity threshold
to check the points along the ﬁlaments. According to these
deﬁnitions, we adopt the “FilFinder” algorithm (Koch &
Rosolowsky 2015) to identify ﬁlamentary structures within
each subregion. FilFinder is a new approach to identifying
ﬁlaments within molecular clouds based on the application of
mathematical morphology. As illustrated in Koch & Roso-
lowsky (2015), FilFinder relies on an adaptive threshold, which
will create a mask based on local changes in the brightness of
the intensity image. The medial axis transform will then reduce
the signal mask to a skeleton. This skeleton will further be
pruned down to form a ﬁlamentary network.
In the practical identiﬁcation process, we deﬁne the mask
area as the emission area where the signal-to-noise ratio (S/N)
is greater than 3 within the input intensity image. We set the
“adapt_thresh” as 0.8 pc (two times the beam size of our
observations for a distance of ∼1.7 kpc; see Section 3.7), which
is the width of the element within the mask, and set the
“size_thresh” as 3.92 pc2 (assuming an aspect ratio of 5
according to the deﬁnition of André et al. 2014), which is the
minimum area a region of the mask must have. When inputting
a deﬁned mask, the algorithm will use these two parameters to
verify whether this mask has qualiﬁed width and area or not.
After deriving the skeletons, the algorithm will further prune
the small branches attached to the skeletons with lengths
smaller than the “branch_thresh,” which is set as 10pixels (ﬁve
times the beam size of our observations for a pixel size of
30″× 30″). Based on these settings, FilFinder is applied to the
13CO intensity image of each subregion. The ﬁnal result is
shown in Figure 4.
We realize that FilFinder can only identify ﬁlamentary
structures in the 2D image at this point, which means it cannot
take into account the velocity information. Therefore, the
identiﬁed skeletons (including the attached branches) may not
be velocity-coherent structures. We further inspect the 13CO
data cube of each subregion and 13CO PV map of each
structure to make sure these skeletons and branches are
velocity-coherent. Speciﬁcally, we ﬁrst calculate the thermal
line width of the 13CO emission area with an S/N greater than
3 within each subregion using the formula
s mD = =v
k T
m
8 ln 2 8 ln 2 . 1thermal thermal
B kin
obs H
( )
Here kB is the Boltzmann constant, μobs is the molecular weight
of the observed molecule (29 for 13CO), and mH is the mass of
the hydrogen atom. In this work, the kinetic temperature Tkin is
assumed to be the excitation temperature under the local
thermodynamic equilibrium (LTE) condition (see Section 3.2).
We then check each two adjacent independent pixels with S/
N>3 along each skeleton or branch within the data cube of
each subregion. If the velocity difference of every 2 pixels is
smaller than the corresponding thermal line width, we will
regard this skeleton or branch as a velocity-coherent structure.
Figure 5. Velocity channel maps of molecular clouds in the eastern region traced by the 13CO emission. The solid black lines indicate the qualiﬁed ﬁlament after the
velocity-coherence check. The solid white lines indicate the rejected structures that are not velocity-coherent. The velocity range (in units of km s−1) marked on each
map is the integration range of each channel.
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Otherwise, we will reject the branch or part of the skeleton that
is not velocity-coherent.
In the following subsections, we show the results of the
velocity-coherence check and present the properties of
ﬁlamentary structures in each subregion separately.
3.2. Filamentary Structures in the Eastern Region
Figure 5 shows the 13CO velocity channel maps of the
ﬁlamentary molecular cloud in the eastern region. The solid
lines (both black and white lines) are the skeleton and branch
identiﬁed by FilFinder. During the velocity-coherence check,
we ﬁnd that the southern end (l∼ 174°.4, b∼−0°.38) of the
skeleton is not velocity-coherent relative to the rest of the
skeleton. So we reject this small part and mark it white.
FilFinder has also identiﬁed a branch across a small molecular
cloud (l∼ 174°.50, b∼−0°.26) to the east of the skeleton. This
small cloud has a different velocity component (ranging from
−5 to −3 km s−1) from the emission area of the skeleton. Thus,
we choose to reject this branch and mark it white. The black
line is the qualiﬁed ﬁlamentary structure after the velocity-
coherence check. We name this ﬁlamentary structure the
“eastern region ﬁlament” (hereafter “E-F”).
In panel (a) of Figure 6, we present the three-color image of
the integrated intensity maps of the ﬁlamentary structure E-F.
The dashed box indicates the approximate emission area of E-F
where the S/N is greater than 3. The C18O emission appears at
the brightest parts (e.g., l∼ 174°.21, b∼−0°.08; l∼ 174°.30,
b∼−0°.13; and l∼ 174°.43, b∼−0°.34), where the 12CO
(blue), 13CO (green), and C18O (red) emissions overlap with
each other. Panel (b) is the spectra of the CO isotopologues
toward the red circle, which indicates the peak position of the
12CO emission.
We further calculate the excitation temperature and column
density of this ﬁlament based on the assumption that the
molecular cloud is in the LTE condition, the 12CO emission is
optically thick, and the 13CO emission is optically thin. To
verify the CO optical depth, we adopt the correlation
= -- =
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assuming the same excitation temperature for 12CO and 13CO.
Here Tmb is the main beam brightness temperature of the CO
emission, τ is the optical depth of CO, and X is the abundance
ratio [12CO]/[13CO] (e.g., Scoville et al. 1986; Garden et al.
1991), which is estimated to be 73.24 for the eastern region
with a distance of 1.68kpc (see Section 3.7) based on the work
of Milam et al. (2005). The result is that the optical depth of
12CO (τ12) ranges from 3.22 to 46.87 within the velocity range
of ﬁlament E-F, and the optical depth of 13CO (τ13) ranges
from 0.04 to 0.64. We also verify the CO optical depth for the
rest of the subregions and ﬁnd that τ12 is much larger than 1
Figure 6. Properties of E-F in the eastern region. (a) Three-color image of the integrated intensity maps of 12CO (blue, integrated from −8.0 to 1.0 km s−1), 13CO
(green, integrated from −6.2 to −0.3 km s−1), and C18O (red, integrated from −5.5 to −1.5 km s−1). The solid white line shows the position of E-F, and the arrow
indicates the direction of the PV plot of E-F shown in Figures 15 and 16. The dashed box indicates the approximate emission area around the ﬁlament where the S/N is
greater than 3. The red circle indicates the peak position of the 12CO emission along the ﬁlament. (b) The CO spectra toward the red circle. (c) Excitation temperature
map. (d1) and (d2) The H2 column density maps traced by
13CO and C18O. The arrow in (d1) indicates the direction used to determine the left and right sides of E-F
corresponding to the R<0 and R>0 parts of the radial density proﬁle in Figure 17.
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and τ13 is smaller than 1 within the velocity components of the
ﬁlamentary molecular clouds.
After the veriﬁcation of the CO optical depth, we can
calculate the excitation temperature (Tex) from the brightness
temperature of the 12CO emission using
= + - + -t-
-
T T
T
e T e
ln 1
CO
1
1
1
. 3
T Tex 0
mb
12
0
1
12 0 bg
⎛
⎝
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⎠⎟
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⎠
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Here T0=hν/kB is the intrinsic temperature of
12CO, where h
is the Planck constant and kB is the Boltzmann constant, and
Tbg is the background temperature with a value of 2.7 K. The
opacity depth τ12 is much larger than 1, which means
- »t-e1 112 . Under all of these conditions, we derive the
excitation temperature map and present it in panel (c) of
Figure 6. The temperature is much higher at the two ends of
E-F (∼21 K in the northern end and ∼23 K in the southern end)
compared to the middle part. The mean temperature of the
whole ﬁlament is about 8.72±0.97 K.
In this work, we choose to regard the excitation temperature
(Tex) derived from the
12CO emission as the kinetic temperature
(Tkin) of the molecular gas. The larger optical depth of
12CO
(τ12?1) increase the interactions between the photons and
the matter, which tends to lead to the LTE condition. We
further check the dust temperature (Tdust) map derived from
Herschel for the eastern region (Marsh et al. 2017). Marsh et al.
(2017) processed the Hi-GAL data with the point process
mapping (PPMAP) method (Marsh et al. 2015), which is a
Bayesian procedure that uses images of dust continuum
emission at multiple wavelengths and the associated point-
spread functions (PSFs) to produce resolution-enhanced image
cubes of column density and dust temperature. The dust
temperature has a similar distribution as the excitation
temperature, increasing toward the denser parts of the
ﬁlamentary structure. The mean ratio of Tdust to Tex within
the ﬁlamentary area is about 1.0239. Based on the LTE
condition and the similar distribution as the dust temperature, it
is reasonable to use Tex as Tkin in this work, since the Herschel
observations (Marsh et al. 2017) do not cover the entire area of
the G172 region.
We also derive the H2 column density maps of E-F traced by
the 13CO and C18O emission, which are shown in the bottom
panels of Figure 6. Since the 13CO and C18O emission is
optically thin in the velocity component of E-F, we can ﬁrst
calculate the column density using the excitation temperature
and their integrated intensity, then multiply the column density
by the abundance of N NH CO2 13 (7 × 10
5; Frerking et al. 1982)
and N NH C O2 18 (7×10
6; Castets & Langer 1995) to derive the
H2 column density (see the details in Xiong et al. 2017). The
mean values of H2 column density are
4.77±0.49×1021cm−2 (within the 13CO emission area
with S/N>3) and 8.37±0.11×1021cm−2 (within the
C18O emission area with S/N>3).
We further compare the column density derived from the
13CO data with that derived from the far-IR (FIR) data obtained
with Herschel for the eastern and eastern central regions
(Marsh et al. 2017). For the eastern region, the mean ratio of
Figure 7. Velocity channel maps of molecular clouds in the eastern central region traced by the 13CO emission. The solid black lines indicate the qualiﬁed ﬁlaments
after the velocity-coherence check. The solid white lines indicate the rejected structure that is not velocity-coherent. The velocity range (in units of km s−1) marked on
each map is the integration range of each channel.
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NH2 (
13CO) to NH2 (FIR) is about 0.45, and for the eastern
central region, the mean ratio is about 0.38. The H2 column
density from the FIR emission is typically about two to three
times higher than the H2 column density measured by the
13CO
emission. However, Sanhueza et al. (2017) pointed out that the
mass estimation of molecular gas from dust emission could
have an uncertainty higher than a factor of 2, resulting from the
large uncertainties of the dust opacity and the dust-to-gas mass
ratio. Indeed, as mentioned by Marsh et al. (2017), the
reference dust opacity at 300μm could have the largest
uncertainty up to about 50%. The dust-to-gas mass ratio of 100
(adapted by Marsh et al. 2017) could also have an uncertainty
of 23% (Sanhueza et al. 2017), assuming the uniform
distribution of the range of the Galactic dust-to-gas mass ratio
between 70 and 150 (e.g., Devereux & Young 1990; Vuong
et al. 2003). The ﬁnal uncertainties of the H2 column density
derived by Marsh et al. (2017) have typical values as high as a
factor of 1.8. Given these similar factors of uncertainty values,
the agreement between the column density estimations from the
CO and FIR data is reasonable. Therefore, in this work, it is
reasonable to use the CO emission to calculate the H2 column
density.
With the direction of the arrowed line and the width of the
dashed box shown in panel (a) of Figure 6, we extract the 13CO
and C18O position–velocity (PV ) plots of E-F (see Figures 15
and 16, respectively). The 13CO PV plot displays continuous
structure without signiﬁcant curvature along the position axis.
The velocity gradient of E-F is weak, which is from
−2.5 km s−1 (southern part) to −3.5 km s−1 (northwestern
part; referring to the direction of E-F in Figure 6). Tracing the
densest parts of E-F, the C18O PV plot displays discontinuous
features. A strong emission area is located in the northwest,
while several weaker emission spots are in the south.
3.3. Filamentary Structures in the Eastern Central Region
In the eastern central region, FilFinder has identiﬁed only
one skeleton (see both the black and white solid lines in
Figure 7). However, during the velocity-coherence check, we
ﬁnd that the northern part of the skeleton and the southern part
are not velocity-coherent relative to each other. Actually, the
velocity component (ranging from −15.5 to −13.8 km s−1) of
the northern part is different from that of the southern part
(ranging from −13.8 to −11.2 km s−1). So we decide to split
this long skeleton into two skeletons by rejecting a small
middle part (marked as white in Figure 7) of the long skeleton.
The black lines in Figure 7 show the qualiﬁed ﬁlamentary
structures. We name the northern ﬁlament the “eastern central
region ﬁlament (north)” (hereafter “EC-F(N)”) and the southern
ﬁlament the “eastern central region ﬁlament (south)” (hereafter
Figure 8. Properties of EC-F(N) and EC-F(S) in the eastern central region. (a) Three-color image of the integrated intensity maps of 12CO (blue; integrated from
−17.0 to −10.0 km s−1), 13CO (green; integrated from −15.8 to −10.7 km s−1), and C18O (red; integrated from −13.9 to −11.3 km s−1). The solid white lines show
the positions of EC-F(N) and EC-F(S), and the arrows indicate the directions of the PV plots of EC-F(N) and EC-F(S) shown in Figures 15 and 16. The dashed boxes
indicate the approximate emission area around each ﬁlament where the S/N is greater than 3. The red circles indicate the peak positions of the 12CO emission along
each ﬁlament. (b1) and (b2) The CO spectra toward the red circles. (c) Excitation temperature map. (d1) and (d2) The H2 column density maps traced by
13CO and
C18O. The arrows in (d1) indicate the directions used to determine the left and right sides of EC-F(N) and EC-F(S) corresponding to the R<0 and R>0 parts of the
radial density proﬁles in Figure 17.
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“EC-F(S)”). Both of these two ﬁlaments extend from the
northeast to the southwest.
The integrated intensity maps of the CO isotopologues are
shown in panel (a) of Figure 8. The dashed boxes indicate the
approximate emission areas of EC-F(S) and EC-F(N) where the
S/N is greater than 3. We detect stronger 13CO and C18O
emission in EC-F(S), while in EC-F(N), the 13CO emission is
much weaker, and no C18O emission is detected (S/N<3).
The CO spectra in panels (b1) and (b2) show the differences
in emission intensities and velocity components between these
two ﬁlaments as we discussed above. The excitation temper-
ature and column density of EC-F(S) are higher than those of
EC-F(N) (see panels (c), (d1), and (d2)). The mean Tex values
are 8.02±0.82 K (EC-F(N)) and 9.60±1.23 K (EC-F(S)),
and the mean NH2 values are 1.26±0.16×10
21cm−2 (13CO)
for EC-F(N) and 6.53±0.69×1021cm−2 (13CO) and
7.94±0.12×1021cm−2 (C18O) for EC-F(S).
The 13CO PV plots are presented in Figure 15. Both EC-F(N)
and EC-F(S) have very weak velocity gradients. Here EC-F(N)
has several strong emission spots along the position axis, while
EC-F(S) has one strong emission spot located in the central
part. The C18O PV plot of EC-F(S) is shown in Figure 16; the
C18O emission is only detected in the central part.
3.4. Filamentary Structures in the Northern Central Region
Shown in Figure 9, FilFinder has identiﬁed two skeletons in
the northern central region. During the velocity-coherence
check, both of these skeletons showed velocity-coherent
structures. So we regard them as qualiﬁed ﬁlaments. The
ﬁlament in the east (“northern central region ﬁlament (east),”
Figure 9. Velocity channel maps of molecular clouds in the northern central region traced by the 13CO emission. The solid black lines indicate the qualiﬁed ﬁlaments
after the velocity-coherence check. The velocity range (in units of km s−1) marked on each map is the integration range of each channel.
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hereafter “NC-F(E)”) has a velocity component ranging from
−7 to −2 km s−1, while the ﬁlament in the west (“northern
central region ﬁlament (west),” hereafter “NC-F(W)”) is
distributed from −8 to −4 km s−1. Both of these ﬁlaments
exhibit curvy shapes extending in the east–west direction.
Figure 10 shows the basic properties of NC-F(E) and NC-F
(W). The 13CO emission of NC-F(W) is slightly stronger than
that of NC-F(E), and no C18O emission is detected (S/N<3)
in both ﬁlaments (see panels (a), (b1), and (b2)). The excitation
temperatures are similar between these two ﬁlaments:
8.93±0.96 K (NC-F(E)) and 9.41±1.01 K (NC-F(W)).
The mean H2 column density is 1.53±0.19×10
21cm−2
(13CO) for NC-F(E), while for NC-F(W), the value is
1.72±0.23×1021cm−2 (13CO).
Shown in Figure 15, the 13CO PV plot of NC-F(E) displays a
structure consisting of three different parts. The southeastern
and middle parts appear to be split from each other but have the
same velocity. The northwestern part is connected to the
middle part but has a different velocity. The velocity gradient
of NC-F(E) is from −3.0 km s−1 (southeastern part; referring to
the direction of NC-F(E) in Figure 10) to −5.5 km s−1
(northwestern part), while the velocity gradient of NC-F(W)
is from −7.0 km s−1 (northeastern part; referring to the
direction of NC-F(W) in Figure 10) to −4.5 km s−1 (north-
western part).
3.5. Filamentary Structures in the Southern Central Region
Two individual skeletons are identiﬁed in this region (see
Figure 11). These two skeletons are velocity-coherent and thus
qualiﬁed ﬁlaments after the velocity-coherence check. We
name the northern one “SC-F(N),” for which the velocity
ranges from −11 to −8.5 km s−1. The southern one is named
“SC-F(S)” and is revealed from −9.5 to −7 kms−1. These two
ﬁlaments are parallel with each other, and SC-F(N) extends
much farther than SC-F(S).
Shown in panels (a), (b1), and (b2) of Figure 12, SC-F(N)
has much stronger 12CO and 13CO emission than SC-F(S), and
the C18O emission is only detected in SC-F(N). The mean
excitation temperature is about 8.99±0.99 K in SC-F(N) and
lower in SC-F(S) (6.16± 0.49 K). The bottom panels present
the H2 column density maps of these two ﬁlaments. For SC-F
(N), the mean column densities are 2.94±0.32×1021cm−2
(13CO) and 5.05±0.07×1021cm−2 (C18O). For SC-F(S),
the mean value is 0.70±0.09×1021cm−2 (13CO).
Both SC-F(N) and SC-F(S) have slightly twisted velocity
structures (see Figure 15). The velocity component of SC-F(N)
changes from −9.5 km s−1 (western part) to −9.0 km s−1
(middle part) and then to −10.0 km s−1 (eastern part). A
similar velocity gradient is found in SC-F(S), which goes from
−9.0 km s−1 (western part) to −7.5 km s−1 (middle part) and
changes to −8.0 km s−1 (eastern part). The C18O PV plot of
Figure 10. Properties of NC-F(E) and NC-F(W) in the northern central region. (a) Three-color image of the integrated intensity maps of 12CO (blue; integrated from
−9.0 to 0.5 km s−1), 13CO (green; integrated from −8.2 to −0.7 km s−1), and C18O (red; integrated from −5.9 to −3.1 km s−1). The solid white lines show the
positions of NC-F(E) and NC-F(W), and the arrows indicate the directions of the PV plots of NC-F(E) and NC-F(W) shown in Figure 15. The dashed boxes indicate
the approximate emission area around each ﬁlament where the S/N is greater than 3. The red circles indicate the peak positions of the 12CO emission along each
ﬁlament. (b1) and (b2) The CO spectra toward the red circles. (c) Excitation temperature map. (d1) and (d2) The H2 column density maps traced by
13CO and C18O.
The arrows in (d1) indicate the directions used to determine the left and right sides of NC-F(E) and NC-F(W) corresponding to the R<0 and R>0 parts of the radial
density proﬁles in Figure 17.
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SC-F(N) is shown in the last panel of Figure 16. The emission
area is mainly located in the eastern part.
3.6. Filamentary Structures in the Western Region
The velocity channel maps of the western region are
presented in Figure 13. Only one long skeleton is identiﬁed
by FilFinder. During the velocity-coherence check, we ﬁnd that
the northeastern end (l∼ 170°.82, b∼ 0°.02) of the long
skeleton has a different velocity component (ranging from
−19.5 to −17.5 km s−1) from the main body of the skeleton
(ranging from −17 to −13.5 km s−1) and choose to reject this
part (see the white line in Figure 13). The qualiﬁed ﬁlament is
marked by a black line in Figure 13. We name this ﬁlament the
“western region ﬁlament” (“W-F”). The whole ﬁlament extends
from northeast to southwest.
Shown in panel (a) of Figure 14 is the three-color image of
W-F. The C18O emission is mainly distributed in the middle
part of W-F. The northern part of W-F has a higher excitation
temperature than the southern part, according to the Tex map
shown in panel (c). The mean Tex of the whole ﬁlament is about
8.13±0.74 K. We further derive the H2 column density maps
of W-F traced by CO isotopologues (see panels (d1) and (d2)).
The mean values are 2.12±0.25×1021cm−2 (13CO) and
3.52±0.05×1021cm−2 (C18O).
For the most part, from southwest to northeast of W-F, there
is no evident velocity gradient revealed (see Figure 15). The
velocity gradient occurs at the northernmost part of W-F, which
is from −15.0 to −17.5 km s−1. The C18O PV plot is presented
in Figure 16. There is a large area of C18O emission located in
the middle part, while several weaker emission spots are in the
southwest and north.
3.7. Properties of Filaments
3.7.1. Distances to Filaments
In this work, we adopt the probability density function (PDF)
generated by the Bayesian approach (Reid et al. 2016) to
estimate the distance to each ﬁlament. For a source given with
its Galactic longitude and latitude coordinate and local
standard-of-rest velocity (l, b, v), the Bayesian distance
estimation program10 of Reid et al. (2016) will construct a
PDF for each type of distance information (including spiral arm
assignment, kinematic distance, Galactic latitude, and location
within a giant molecular cloud with a measured parallax) and
then multiply them together to arrive at a combined distance
PDF. The distance to this source is determined from the
component ﬁtted to the combined PDF that has the greatest
integrated probability.
In our case, we ﬁrst choose three points located at the two
ends and in the middle of each ﬁlament and then use their
coordinates (l, b, v) to calculate the distances to these points. As
a result, we derive three distance values in the eastern and
western regions and six distance values in the eastern central,
northern central, and southern central regions. Shown in
Table 1, the distances to the points within the same region
Figure 11. Velocity channel maps of molecular clouds in the southern central region traced by the 13CO emission. The solid black lines indicate the qualiﬁed ﬁlaments
after the velocity-coherence check. The velocity range (in units of km s−1) marked on each map is the integration range of each channel.
10 http://bessel.vlbi-astrometry.org/bayesian
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are basically the same. So we regard the average of the
distances to the points in each region as the distance to
ﬁlamentary structures in each region, which are 1.68kpc for
the eastern region, 1.72kpc for the eastern central region,
1.70kpc for the northern central region, 1.73kpc for the
southern central region, and 1.90kpc for the western region.
3.7.2. LTE Mass of Filaments
With the distance to each ﬁlament and H2 column density
derived in the previous sections, we are able to calculate the
LTE mass of the ﬁlaments by
òm=M m N dS, 4H H H2 2 ( )
where mH2 is the mean molecular weight per hydrogen molecule
with a value of 2.83 (Kauffmann et al. 2008) and S is the area
of CO emission. Here we use the H2 column density traced by
13CO as NH2, since the
12CO emission is too diffuse and not all
of the ﬁlaments are detected with the C18O emission. We also
measure the length of each ﬁlament and derive the LTE line
masses MLTE, which are listed in Table 2.
3.7.3. Radial Proﬁles of Filaments
We further calculate the radial density proﬁles of ﬁlaments
based on the H2 column density (shown in panel (d2) of
Figures 6, 8, 10, 12, and 14). Using the same method as
Palmeirim et al. (2013) and Xiong et al. (2017), we ﬁrst
determine the tangential direction of each pixel along the
position of each ﬁlament, shown as the solid white line in each
(d2) panel. For each pixel, we then derive one column density
proﬁle perpendicular to the tangential direction. We average the
proﬁles of all pixels along each ﬁlament and ﬁnally derive the
mean radial density proﬁle. The results are presented in
Figure 17. Most proﬁles have Gaussian-like shapes in the inner
parts, and the outer parts of the proﬁles reﬂect the distributions
of the surrounding molecular gas. We note that EC-F(N) has
two Gaussian components; the one at ∼−1.5 pc actually
reﬂects the molecular gas belonging to EC-F(S) that is located
at the same Galactic latitude of the southern end of EC-F(N)
(see Figure 8). The inner proﬁle of SC-F(S) is much weaker
than the outer proﬁle (R> 3 pc), which reﬂects the molecular
gas from the “right” ﬁlament SC-F(N) (see Figure 12).
As pointed out by the works of the Herschel Gould Belt
survey (e.g., Arzoumanian et al. 2011; Palmeirim et al. 2013;
Cox et al. 2016), ﬁlamentary structures tend to have a narrow
distribution in width with a median value of 0.10±0.03 pc.
However, some recent works (e.g., Hacar et al. 2018;
Figure 12. Properties of SC-F(N) and SC-F(S) in the southern central region. (a) Three-color image of the integrated intensity maps of 12CO (blue; integrated from
−13.0 to −6.0 km s−1), 13CO (green; integrated from −11.9 to −6.4 km s−1), and C18O (red; integrated from −11.1 to −8.8 km s−1). The solid white lines show the
positions of SC-F(N) and SC-F(S), and the arrows indicate the directions of the PV plots of SC-F(N) and SC-F(S) shown in Figures 15 and 16. The dashed boxes
indicate the approximate emission area around each ﬁlament where the S/N is greater than 3. The red circles indicate the peak positions of the 12CO emission along
each ﬁlament. (b1) and (b2) The CO spectra toward the red circles. (c) Excitation temperature map. (d1) and (d2) The H2 column density maps traced by
13CO and
C18O. The arrows in (d1) indicate the directions used to determine the left and right sides of SC-F(N) and SC-F(S) corresponding to the R<0 and R>0 parts of the
radial density proﬁles in Figure 17.
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Ossenkopf-Okada & Stepanov 2019) show that the width of the
ﬁlament may not be universal; it could be smaller or larger than
0.1 pc. In this work, we also calculate the FWHM width of each
ﬁlament by applying Gaussian ﬁts to the inner parts of the
proﬁles (shown as the dashed red curves in Figure 17). The
results are listed in Table 2. The mean width from these eight
ﬁlaments is 1.13±0.01 pc, which is much larger than 0.1 pc
but similar to our previous work (0.79 pc; Xiong et al. 2017).
We note that the resolution of our observations (50″,
corresponding to ∼0.4 pc at a distance of ∼1.7 kpc) may not
be sufﬁcient to resolve the inner width of the ﬁlaments. Further
high-resolution observations are needed to have a better
understanding of the ﬁlament width in this region.
We also apply the Plummer ﬁts (e.g., Arzoumanian et al.
2011; Palmeirim et al. 2013) to the radial density proﬁles;
however, the Plummer-like function does not ﬁt the proﬁles
well, and the power index p turns out to be much larger than 2
(the value frequently seen in the Herschel Gould Belt survey).
We note that the Plummer-like function tends to ﬁt the proﬁle
in a broader range than the Gaussian function, while the outer
parts of the proﬁles could be easily affected by the line
emission from the surrounding molecular gas.
3.7.4. Other Properties of Filaments
In addition, we calculate the 13CO line width of each
ﬁlament. Following the method mentioned in Section 2, we
ﬁrst derive the line width of each pixel in the area around each
ﬁlament where the integrated intensity of the 13CO emission is
greater than three times the rms noise. Then, we use the
integrated intensity of these pixels as the weight to calculate the
averaged line width of each area and thus the line width of each
Figure 13. Velocity channel maps of molecular clouds in the western region traced by the 13CO emission. The solid black lines indicate the qualiﬁed ﬁlament after the
velocity-coherence check. The solid white lines indicate the rejected structure that is not velocity-coherent. The velocity range (in units of km s−1) marked on each
map is the integration range of each channel.
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ﬁlament. The results, along with the mean Tex and NH2 derived
in previous sections, are listed in Table 2.
4. Discussion
4.1. Gravitational Stability of Filaments
According to the framework of Chandrasekhar & Fermi
(1953) and the following studies (Ostriker 1964; Naga-
sawa 1987; Fiege & Pudritz 2000; Jackson et al. 2010;
Fischera & Martin 2012), an isothermal gas cylinder would go
through “sausage instability” and fragment along the radial
direction once its mass per unit length (thus, line mass) exceeds
a critical value of
s=M G2 , 5crit 2 ( )
where σ is the velocity dispersion representing the internal
pressure (Wang et al. 2014), and G is the gravitational constant,
which is given as 1/232km2s−2 -M pc1☉ (Solomon et al.
1987). Therefore, the gravitational stability of a ﬁlament is
determined by this critical mass. If the line mass of the ﬁlament
is greater than the critical value, the ﬁlament is gravitationally
unstable and will fragment into clumps along its length that
may lead to star formation (e.g., Goldsmith et al. 2008;
Bontemps et al. 2010; Xiong et al. 2017). On the contrary, with
the line mass lower than the critical value, the ﬁlament is
gravitationally unbound or in an expanding state and is even
expected to disperse during the turbulent crossing time
(Arzoumanian et al. 2013), unless conﬁned by the external
pressure (Fischera & Martin 2012).
The key parameter in the formula of critical mass is σ. When
the internal support of the ﬁlament is mainly from thermal
pressure, σ is substituted by the isothermal sound speed cs, and
the critical mass becomes =M c G2thermal s2/ (Ostriker 1964).
The isothermal sound speed can be derived from
m=c
k T
m
, 6s
B kin
p H
( )
where μp is the mean molecular weight per free particle with a
value of 2.33 (Kauffmann et al. 2008). In this work, Tkin is
regarded as Tex under the LTE condition (see Section 3.2). In
case of turbulence dominating the internal support, σ is
replaced by the total velocity dispersion σtot, which can be
calculated as
s s s s= + = + -c c . 7tot s2 NT2 s2 obs2 T,obs2 ( )
Here σNT is the nonthermal velocity dispersion, which can be
obtained by subtracting the thermal velocity dispersion (σT,obs)
from the observed velocity dispersion (σobs). We have derived
the 13CO line width (Δv) of the ﬁlaments, so the observed
Figure 14. Properties of W-F in the western region. (a) Three-color image of integrated intensity maps of 12CO (blue; integrated from −20.0 to −11.0 km s−1), 13CO
(green; integrated from −19.5 to −12.4 km s−1), and C18O (red; integrated from −16.8 to −14.1 km s−1). The solid white line shows the position of W-F, and the
arrow indicates the direction of the PV plot of W-F shown in Figures 15 and 16. The dashed box indicates the approximate emission area around the ﬁlament where the
S/N is greater than 3. The red circle indicates the peak position of the 12CO emission along the ﬁlament. (b) The CO spectra toward the red circle. (c) Excitation
temperature map. (d1) and (d2) The H2 column density maps traced by
13CO and C18O. The arrow in (d1) indicates the direction used to determine the left and right
sides of W-F corresponding to the R<0 and R>0 parts of the radial density proﬁle in Figure 17.
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velocity dispersion (σobs) is
Dv
8 ln 2
. The thermal velocity
dispersion (σT,obs) is m
k T
m
B kin
obs H
. Therefore, the critical line mass
becomes the virial line mass per unit length s=M G2Vir tot2
(Fiege & Pudritz 2000).
By calculating these parameters, we compare our observa-
tions with scenarios of thermal or turbulent support in the
ﬁlaments. The results are listed in Table 2. Figure 18 illustrates
the relationship between the ratio of nonthermal velocity
dispersion to isothermal sound speed and the mean H2 column
density traced by the 13CO emission in the ﬁlaments. The ratio
(σNT/cs) ranges from 1.84 to 4.20. For most ﬁlaments, the
nonthermal (turbulent) motions are supersonic (σNT/cs> 2; see
the dashed green line in Figure 18). Basically, the ratio
(σNT/cs) increases with the mean column density (NH2), and the
relationship can be ﬁtted with a power law of
s µ c NNT s H0.36 0.092( ). We further calculate the Mthermal of each
ﬁlament; the results are 9.83 (E-F), 9.39 (EC-F(N)), 8.21 (EC-F
(S)), 10.18 (NC-F(E)), 11.59 (NC-F(W)), 10.09 (SC-F(N)),
7.35 (SC-F(S)), and 11.58 (W-F) in units of M☉ pc
−1.
Compared to the LTE line mass, we ﬁnd that all of the
ﬁlaments are thermally supercritical, with the LTE mass (MLTE)
much larger than the critical mass (Mthermal) by factors of
2.55–15.62. We also calculate the virial line mass (MVir) of
each ﬁlament (see the last column of Table 2), which is more
consistent with the observed LTE line mass. Clearly, in our
observations, thermal pressure is not enough to support the
fragmentation of ﬁlaments. The turbulence should be the
dominant support against the radial collapse. Therefore,
instability along the ﬁlaments and subsequent fragmentation
can develop (Jackson et al. 2010; Wang et al. 2014; Beuther
et al. 2015; Lu et al. 2018).
In Figure 19, we present the relationship between virial and
LTE line mass. Only EC-F(N) has a virial parameter
(αVir=MVir/MLTE) larger than 2, with a value of 2.04; thus,
Figure 15. The 13CO PV plots of the identiﬁed ﬁlaments extracted along the directions of the solid arrowed lines and with the widths of the dashed boxes shown in
Figures 6, 8, 10, 12, and 14. The contours are overlaid from 10σ at intervals of 5σ for E-F, W-F, EC-F(S), and SC-F(N) and from 5σ at intervals of 2σ for the rest (σ is
the rms noise level in each plot).
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it tends to be gravitationally unbound and unvirialized. All of
the rest of the ﬁlaments have virial parameters smaller than 2,
and four of them have a virial line mass close to the LTE line
mass: E-F (αVir= 1.21), EC-F(S) (αVir= 0.92), SC-F(N)
(αVir= 0.80), and W-F (αVir= 1.06). These four ﬁlaments
are the ones with detectable C18O emission (see Section 3),
indicating that they are more condensed than the other
ﬁlaments and more likely to be gravitationally bound.
Arzoumanian et al. (2013) also found that the thermally
supercritical ﬁlaments detected by the Herschel Gould Belt
Survey are self-gravitating structures in a rough virial balance
with MVir∼MLTE. Shown in Figure 19, the correlation can be
ﬁtted as a power law of µ M MVir LTE0.66 0.10, which is also
similar to the result ( µM MVir LTE0.76) for the gravitationally
bound ﬁlaments in Arzoumanian et al. (2013).
4.2. CO Clumps along Filaments
To further study fragmentation within the ﬁlaments, we
adopt the Clumpﬁnd algorithm (Williams et al. 1994) to extract
the dense clumps. This algorithm searches for the local peaks
of emission and follows them down to the lower intensity
levels. The end result is a decomposition of the data cube into a
set of structural units (“clumps”) in which the emission is
concentrated. We use the 13CO data cube of each region as the
input cube. We set “low” (the minimum value where the
algorithm starts contouring the data) as 3.5 times the rms, “inc”
(the minimum difference between the peak emission and the
lowest emission of a clump) as 1 times the rms, and other
parameters as the default values. The results are listed in
Table 3.
Along with the clump identiﬁcation, we also derive the
radius, excitation temperature, H2 volume density, line width,
nonthermal velocity dispersion, and thermal velocity disper-
sion. Based on these parameters, we further calculate the clump
LTE mass MLTE,c=μmH(4πR
3/3)n, clump virial mass
s s= = +M R G c R G3Vir,c 3D2 NT2 s2( ) (MacLaren et al.
1988; Williams et al. 1994), and clump Jeans mass
p m=M c G m n6Jeans,c 5 2 s3 3 H (Gibson et al. 2009; Wang
et al. 2014). We associate these clumps, whose positions and
velocities are within the emission area and velocity component
of the ﬁlament, with the ﬁlament. The results are shown in the
last column of Table 3.
In Figure 20, we present correlations between different
masses (MJeans,c, MVir,c, and MLTE,c) of clumps located on the
ﬁlaments. For most of the clumps, both the Jeans mass and the
virial mass are larger than the LTE mass, indicating that the
thermal and nonthermal motions (e.g., turbulence) are working
together to support the clumps against the gravity. We also ﬁnd
that the LTE mass is more correlated with the virial mass, as
they present a robust power-law relationship. However, there is
no clear correlation between the LTE mass and the Jeans mass.
Figure 21 shows the positions of clumps identiﬁed in each
region. We mark the virialized clumps (MVir,c/MLTE,c< 2)
with red circles and unvirialized clumps (MVir,c/MLTE,c> 2)
with blue circles. Previous works (André et al. 2010;
Men’shchikov et al. 2010) suggested that the spatial distribu-
tion of dense cores is closely related to the ﬁlamentary network.
In IRDC G011.11−0.12 (Henning et al. 2010) and the Aquila
cloud (Könyves et al. 2015), about 75% of the detected
protostellar cores are found to be located within the ﬁlamentary
structures. In our case, among the clumps identiﬁed in each
region, ∼64% of them, on average, are located on the
ﬁlamentary structures. The virialized clumps are located at
the northern end of E-F, the middle part of EC-F(S), and the
middle part of W-F.
We also ﬁnd that the virialized clumps located on E-F and
W-F are consistent with the locations of the velocity
oscillations (see Figure 15) of the ﬁlaments. As pointed out
by Hacar & Tafalla (2011), the velocity oscillations corresp-
onding to the dense cores could indicate the core-forming
motions during the fragmentation of the ﬁlaments. This is
consistent with our result in the last section that E-F and W-F
are gravitationally bound, and subsequent fragmentation could
happen within the ﬁlaments.
Figure 16. The C18O PV plots of the identiﬁed ﬁlaments extracted along the directions of the solid arrowed lines and with the widths of the dashed boxes shown in
Figures 6, 8, 12, and 14. The contours are overlaid from 3σ at intervals of 0.5σ for E-F, W-F, EC-F(S), and SC-F(N) (σ is the rms noise level in each plot).
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Table 1
Distances to Filamentary Structures in Each Region
Region Filament (l, b, v)1 d1 (l, b, v)2 d2 (l, b, v)3 d3 Distance
(deg, deg, km s−1) (kpc) (deg, deg, km s−1) (kpc) (deg, deg, km s−1) (kpc) (kpc)
(1) (2) (3) (4) (5) (6) (7) (8) (9)
Eastern region E-F (174.43, −0.36, −2.3) 1.68±0.12 (174.34, −0.15, −3.0) 1.68±0.12 (174.20, −0.07, −4.0) 1.68±0.12 1.68
Eastern central region EC-F(N) (173.63, 0.14, −15.0) 1.72±0.15 (173.61, 0.09, −14.3) 1.72±0.15 (173.59, 0.01, −13.7) 1.72±0.15 1.72
EC-F(S) (173.56, −0.01, −13.2) 1.72±0.15 (173.51, −0.06, −12.5) 1.71±0.15 (173.46, −0.11, −13.8) 1.73±0.16
Northern central region NC-F(E) (172.57, −0.07, −3.0) 1.69±0.13 (172.48, −0.03, −3.8) 1.69±0.13 (172.38, 0.01, −5.5) 1.70±0.14 1.70
NC-F(W) (172.27, 0.02, −6.6) 1.72±0.15 (172.16, 0.05, −5.5) 1.71±0.15 (172.11, 0.09, −4.9) 1.71±0.14
Southern central region SC-F(N) (172.44, −0.44, −9.6) 1.76±0.20 (172.59, −0.35, −9.2) 1.74±0.18 (172.73, −0.33, −10.1) 1.74±0.18 1.73
SC-F(S) (172.75, −0.57, −8.8) 1.73±0.17 (172.82, −0.53, −8.0) 1.72±0.16 (172.89, −0.48, −7.8) 1.72±0.15
Western region W-F (170.38, −0.39, −14.7) 1.90±0.24 (170.65, −0.24, −15.0) 1.90±0.24 (170.82, 0.02, −17.8) 1.91±0.24 1.90
Note.Distances to the ﬁlamentary structures estimated by the Bayesian approach. Columns 3, 5, and 7 are the coordinates of the three chosen points located in each ﬁlament mentioned in Section 3.7. Columns 4, 6, and
8 are the distances to these three points derived by the Bayesian distance estimation program. Column 9 is the distance to the ﬁlament in each region.
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4.3. YSO Candidates along Filaments
With the IR data from the 2MASS, WISE, and GLIMPSE
360 surveys, we investigate YSO candidates in these ﬁve
regions. The YSOs can be classiﬁed into disk-bearing YSOs
and diskless YSOs according to the presence of circumstellar
disks. The IR emission excess created by dusty circumstellar
Table 2
Properties of Filamentary Structures
Filament Length Width Tex NH2 (
13CO) NH2 (C
18O)
MLTE
(13CO) Δv (13CO) σNT cs σtot MVir
(pc) (pc) (K) (1021 cm−2) (1021 cm−2)
(M☉
pc−1) (km s−1) (km s−1) (km s−1) (km s−1) (M☉ pc
−1)
(1) (2) (3) (4) (5) (6) (7) (8) (9) (10) (11) (12)
E-F 15.15 1.33±0.02 8.72±0.97 4.77±0.49 8.37±0.11 151.43 1.44±0.08 0.611 0.146 0.627 182.96
EC-F(N) 7.01 0.82±0.01 8.02±0.82 1.26±0.16 L 23.91 0.68±0.05 0.289 0.142 0.323 48.65
EC-F(S) 6.38 0.76±0.01 9.60±1.23 6.53±0.69 7.94±0.12 128.26 1.15±0.06 0.488 0.133 0.505 118.54
NC-F(E) 9.52 0.83±0.01 8.93±0.96 1.53±0.19 L 46.79 0.95±0.06 0.407 0.148 0.431 86.29
NC-F(W) 11.01 0.84±0.01 9.41±1.01 1.72±0.23 L 35.78 0.82±0.05 0.345 0.158 0.380 67.07
SC-F(N) 14.59 1.13±0.01 8.99±0.99 2.94±0.32 5.05±0.07 105.88 0.94±0.05 0.401 0.148 0.428 85.02
SC-F(S) 8.05 1.29±0.01 6.16±0.49 0.70±0.09 L 20.24 0.54±0.04 0.231 0.261 0.270 31.75
W-F 28.45 2.07±0.03 8.13±0.74 2.12±0.25 3.52±0.05 161.91 1.38±0.08 0.585 0.158 0.606 170.93
Note.Properties of the identiﬁed ﬁlaments, including the length of each ﬁlament (column 2), width of each ﬁlament (column 3), excitation temperature (column 4),
and line width in the 13CO emission (column 8). Columns 5–6 are mean H2 column density traced by
13CO and C18O. Columns 9–11 are the nonthermal, thermal, and
total velocity dispersion. Columns 7 and 12 are the LTE and virial line mass, respectively.
Figure 17.Mean radial column density proﬁles perpendicular to the ﬁlamentary structures (navy curves). The position of the peak density in each proﬁle is regarded as
the center of the proﬁle and thus the position of R=0. The R<0 and R>0 parts of each proﬁle correspond to the left and right sides of each ﬁlament. The yellow
areas show the ±1σ dispersion of the distributions of radial proﬁles along the ﬁlaments. The dashed red curves show the Gaussian ﬁttings to the inner parts of the
proﬁles.
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disks makes the IR colors of disk-bearing YSOs different from
those of diskless YSOs. The diskless YSOs are unable to be
identiﬁed only based on their IR colors. So in this work, we
only focus on the disk-bearing YSOs, namely ClassI and
ClassII objects. Following the scheme provided by Koenig &
Leisawitz (2014), we ﬁrst remove the star-forming galaxies and
broad-line active galactic nuclei (AGNs) as extragalactic
contaminants according to their locations in the WISE
W1−W2 versus W2−W3 and W1 versus W1−W3 color–
color diagrams (top panels of Figure 22). Then we select the
YSO candidates based on their locations in theWISE W1−W2
versusW2−W3 color–color diagram, which is shown in panel
(c) of Figure 22. With the 2MASS H and Ks bands, we use the
H−Ks versus W1−W2 color–color diagram (panel (d) of
Figure 22) to search for the YSO candidates among previously
unclassiﬁed objects. WISE W4 photometry is also introduced to
identify transition disks and retrieve protostars from the AGNs.
Finally, we use a combination of the WISE W1−W2 versus
W3−W4 and W1 versus W1−W2 diagrams to remove the
asymptotic giant branch (AGB) stars.
Since the latitudes of our regions are within −1° to 1°, we
further use the GLIMPSE 360 data to identify additional YSOs.
Following the PhaseII classiﬁcation scheme of Gutermuth
et al. (2009), we ﬁrst select the additional ClassI and ClassII
objects according to the Ks−[3.6] versus [3.6]−[4.5] color–
color diagram (panel (e) of Figure 22). Then we adopt the
criteria in Saral et al. (2015) to remove the extragalactic
contaminants and AGB stars. We combine these additional
YSOs with the YSOs identiﬁed from WISE data and list the IR
photometric magnitudes and classiﬁcations of all of the YSOs
in Table 4.
As shown in Figure 23, there are two groups of ClassII
objects located at the two ends of E-F. No ClassI object is
identiﬁed to be associated with E-F. In the eastern central
region, one ClassI object is found to be located on EC-F(N),
and another one is located at the center of EC-F(S), where the
virialized clump is also identiﬁed (see Figure 21). A number of
ClassII objects are also located along EC-F(S). In the northern
central region, only a few ClassII objects are found near the
central parts of NC-F(E) and NC-F(W). For SC-F(N), about six
ClassI objects are located near the center and two ends. At one
end of SC-F(S) are located one ClassI and one ClassII object,
and at the other end is a group of ClassII objects. For W-F, a
number of ClassI objects are identiﬁed near four locations
(l∼ 170°.81, b∼ 0°.01), (l∼ 170°.74, b∼−0°.09), (l∼ 170°.65,
b∼−0°.28), and (l∼ 170°.35, b∼−0°.38). At each location, a
group of ClassII objects is located around the ClassI objects.
We also note that the distributions of YSOs are related to the
emission areas with higher temperatures (Tex>15 K) of the
ﬁlaments (e.g., E-F and W-F). Moreover, the ﬁlaments
associated with more YSOs tend to have higher temperatures
than the ones with fewer YSOs (e.g., EC-F(S) and EC-F(N),
SC-F(N) and SC-F(S)). As pointed out by Gong et al. (2016),
the star-forming molecular gas tends to have a higher excitation
temperature than the non-star-forming molecular gas. In our
case, the existing YSOs could be the possible internal heating
sources of the molecular gas with higher temperature.
4.4. Outﬂows within Filaments
Using the 12CO PV maps, we further search for the
protostellar outﬂows within each ﬁlament. As shown in
Figure 24, only two ﬁlaments (E-F and W-F) are identiﬁed
with evident spur structures in PV diagrams. We name these
structures “E-F_Spur,” “W-F_Spur1,” “W-F_Spur2,” and “W-
F_Spur3” and the corresponding outﬂows “E-F_OF,” “W-
F_OF1,” “W-F_OF2,” and “W-F_OF3.” The velocities of the
13CO peak emission at the positions of these spur structures are
regarded as the velocities of the line centers (vcenter). The
velocity ranges of the outﬂow wings are derived from 12CO
velocity components near the line centers where the 12CO
Figure 18. Relationship between the ratio of nonthermal velocity dispersion
(σNT) to isothermal sound speed (cs) and the mean H2 column density (NH2)
traced by the 13CO emission of ﬁlaments. The dashed green line marks the
position of σNT/cs=2. The dashed blue line is the power-law ﬁtting of the
correlation. Here R2 is the correlation coefﬁcient in the unit of percentage.
Figure 19. Relationship between the virial line mass (MVir) and the LTE line
mass (MLTE) of the ﬁlaments. The dashed blue line is the power-law ﬁtting of
the correlation. The dashed green line marks the position where the virial
parameter equals 2. Here R2 is the correlation coefﬁcient in the unit of
percentage.
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Table 3
Properties of Clumps in Each Region
Clump Velocity Radius Tex nH2 MLTE,c Δv σNT cs σ3D MVir,c MJeans,c Region Filament
(km s−1) (pc) (K) (102 cm−3) (M☉) (km s
−1) (km s−1) (km s−1) (km s−1) (M☉) (M☉)
(1) (2) (3) (4) (5) (6) (7) (8) (9) (10) (11) (12) (13) (14)
MWISP G174.200−00.075 −4.21 1.339 14.36 2.32 137.35 0.927 0.388 0.226 0.778 240.52 31.34 Eastern E-F
MWISP G174.192−00.075 −3.71 1.499 12.82 2.03 198.21 1.287 0.543 0.213 1.011 519.12 28.28 Eastern E-F
MWISP G174.383−00.367 −3.05 0.978 13.28 1.14 23.70 0.827 0.346 0.217 0.707 139.87 39.72 Eastern E-F
MWISP G174.425−00.358 −2.05 1.069 15.62 1.68 42.01 0.885 0.370 0.235 0.759 175.11 41.80 Eastern E-F
MWISP G174.425−00.225 −1.88 1.324 11.86 0.76 42.06 0.888 0.373 0.205 0.737 218.63 41.11 Eastern E-F
MWISP G174.392−00.267 −3.05 1.234 12.09 0.95 38.52 0.837 0.350 0.207 0.705 180.84 37.78 Eastern E-F
MWISP G174.308−00.142 −3.05 1.061 11.88 1.92 45.45 1.098 0.462 0.205 0.876 267.47 25.94 Eastern E-F
MWISP G174.450−00.358 −3.05 0.884 15.51 1.57 20.72 0.712 0.295 0.235 0.653 93.80 42.75 Eastern E-F
MWISP G174.458−00.425 −1.55 0.502 11.76 1.17 2.22 0.581 0.240 0.204 0.546 35.49 32.73 Eastern L
MWISP G174.333−00.150 −3.38 1.129 11.56 1.27 33.50 0.917 0.385 0.202 0.753 198.43 30.59 Eastern E-F
MWISP G174.408−00.317 −2.55 1.164 13.03 1.49 31.30 0.898 0.377 0.215 0.751 196.54 33.83 Eastern E-F
MWISP G174.508−00.292 −3.88 0.985 10.81 1.22 23.01 0.804 0.337 0.196 0.675 133.14 28.27 Eastern L
MWISP G174.292−00.117 −2.71 1.154 12.25 1.90 53.57 1.186 0.500 0.208 0.938 339.41 27.30 Eastern E-F
MWISP G174.242−00.100 −4.71 1.374 13.34 1.69 138.07 1.274 0.537 0.218 1.004 466.28 32.85 Eastern E-F
MWISP G174.483−00.267 −4.04 1.087 10.90 1.50 31.82 0.928 0.390 0.197 0.757 195.83 25.81 Eastern L
MWISP G174.508−00.258 −4.37 1.172 11.00 1.37 32.01 0.943 0.397 0.198 0.767 218.07 27.34 Eastern L
MWISP G174.292−00.083 −2.71 0.619 9.83 2.02 8.79 1.204 0.508 0.187 0.938 187.55 19.03 Eastern E-F
MWISP G174.258−00.067 −2.71 1.179 11.48 1.32 56.81 1.343 0.568 0.202 1.043 445.14 29.65 Eastern E-F
MWISP G174.367−00.150 −2.22 1.122 11.23 0.84 27.06 1.049 0.442 0.200 0.840 258.43 35.93 Eastern E-F
MWISP G174.583−00.275 −2.71 0.917 10.84 0.96 7.06 0.689 0.287 0.196 0.602 91.07 31.97 Eastern L
MWISP G174.183+00.000 −2.55 1.034 9.09 0.65 19.79 1.430 0.605 0.180 1.093 441.90 29.76 Eastern E-F
MWISP G174.583−00.242 −3.38 1.061 10.58 0.71 13.11 0.840 0.353 0.194 0.697 156.73 35.96 Eastern L
MWISP G174.508−00.342 −2.22 0.794 12.70 0.81 6.81 0.691 0.287 0.212 0.618 79.25 44.15 Eastern L
MWISP G174.558−00.283 −3.05 0.907 11.43 1.00 8.72 0.697 0.291 0.201 0.612 92.26 33.88 Eastern L
MWISP G174.583−00.300 −2.88 0.745 10.20 1.06 5.98 0.755 0.316 0.190 0.639 88.92 27.69 Eastern L
MWISP G174.492−00.358 −3.38 0.394 11.13 1.16 1.08 0.455 0.185 0.199 0.470 17.05 30.26 Eastern L
MWISP G174.475−00.375 −2.55 0.605 12.51 0.68 1.93 0.422 0.169 0.211 0.468 22.53 47.06 Eastern E-F
MWISP G174.467−00.333 −2.55 0.706 13.77 1.36 10.95 0.709 0.294 0.221 0.638 74.21 38.46 Eastern E-F
MWISP G174.700−00.167 −2.05 0.284 7.93 1.39 0.48 0.486 0.201 0.168 0.454 14.08 16.65 Eastern L
MWISP G174.708−00.158 −1.05 0.342 7.85 1.14 0.58 0.477 0.197 0.167 0.447 16.27 18.04 Eastern L
MWISP G174.533−00.358 −2.55 0.554 11.21 0.82 2.40 0.570 0.235 0.199 0.534 37.60 36.28 Eastern L
MWISP G174.483−00.392 −2.22 0.483 10.66 0.72 1.41 0.684 0.285 0.194 0.598 47.25 35.90 Eastern L
MWISP G174.208−00.025 −4.71 0.907 11.52 1.20 39.74 1.328 0.561 0.202 1.033 334.75 31.36 Eastern E-F
MWISP G174.517−00.283 −2.38 0.745 11.18 0.61 13.86 0.691 0.288 0.199 0.606 74.33 42.15 Eastern L
MWISP G174.517−00.358 −3.05 0.370 11.96 0.81 0.89 0.362 0.142 0.206 0.433 10.14 40.21 Eastern L
MWISP G174.692−00.192 −2.22 0.284 8.08 0.98 0.23 0.410 0.167 0.169 0.412 10.01 20.38 Eastern L
MWISP G174.442−00.292 −3.05 1.024 12.59 1.13 24.66 0.812 0.340 0.211 0.693 141.16 36.86 Eastern E-F
MWISP G174.492−00.217 −5.20 0.807 9.12 0.66 8.28 0.784 0.329 0.180 0.649 103.68 29.64 Eastern L
MWISP G174.475−00.308 −2.22 0.758 12.11 0.70 8.29 0.689 0.287 0.207 0.613 75.29 44.13 Eastern L
MWISP G174.475−00.217 −5.20 0.394 9.41 1.68 1.56 0.775 0.325 0.183 0.646 49.53 19.53 Eastern L
MWISP G174.250−00.100 −5.37 0.917 11.35 0.55 28.56 0.765 0.320 0.201 0.654 112.38 45.06 Eastern E-F
MWISP G174.317−00.108 −1.22 0.874 8.35 0.32 11.68 0.568 0.236 0.172 0.506 58.94 37.32 Eastern E-F
MWISP G174.467−00.308 −2.88 0.589 12.27 0.94 3.20 0.583 0.240 0.209 0.551 41.88 38.95 Eastern E-F
MWISP G174.158+00.008 −2.88 0.394 9.80 0.98 0.65 0.575 0.238 0.186 0.524 27.19 27.11 Eastern E-F
MWISP G174.558−00.325 −2.05 0.635 9.89 0.60 2.24 0.767 0.321 0.187 0.644 78.15 35.37 Eastern L
MWISP G174.533−00.317 −3.21 0.394 9.29 0.62 0.49 0.422 0.172 0.182 0.433 14.65 31.62 Eastern L
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Table 3
(Continued)
Clump Velocity Radius Tex nH2 MLTE,c Δv σNT cs σ3D MVir,c MJeans,c Region Filament
(km s−1) (pc) (K) (102 cm−3) (M☉) (km s
−1) (km s−1) (km s−1) (km s−1) (M☉) (M☉)
(1) (2) (3) (4) (5) (6) (7) (8) (9) (10) (11) (12) (13) (14)
MWISP G174.250−00.100 −2.22 0.927 13.81 2.04 57.87 1.551 0.656 0.221 1.198 466.46 31.53 Eastern E-F
MWISP G174.417−00.192 −3.38 0.884 10.58 0.67 11.14 0.945 0.397 0.194 0.766 165.02 36.98 Eastern E-F
MWISP G173.500−00.058 −12.65 1.123 15.19 2.64 96.06 0.950 0.398 0.232 0.798 211.85 31.97 Eastern central EC-F(S)
MWISP G173.508−00.067 −13.14 1.094 15.98 2.56 87.19 0.839 0.350 0.238 0.733 160.94 35.06 Eastern central EC-F(S)
MWISP G173.458−00.108 −13.81 0.826 11.52 1.98 31.58 1.088 0.458 0.202 0.868 204.41 24.39 Eastern central EC-F(S)
MWISP G173.542−00.017 −13.14 1.019 12.71 1.77 58.89 1.053 0.443 0.212 0.851 236.33 29.89 Eastern central EC-F(S)
MWISP G173.333−00.308 −13.97 0.567 9.28 1.81 5.84 0.807 0.339 0.181 0.666 77.29 18.42 Eastern central L
MWISP G173.333−00.308 −13.64 0.474 9.17 1.35 3.88 0.536 0.222 0.180 0.495 28.52 20.96 Eastern central L
MWISP G173.617+00.092 −14.47 0.736 10.82 1.00 10.17 0.895 0.376 0.196 0.734 123.33 31.24 Eastern central EC-F(N)
MWISP G173.600+00.008 −14.31 0.620 12.15 1.27 5.65 0.689 0.287 0.208 0.613 61.57 32.95 Eastern central EC-F(N)
MWISP G173.600+00.008 −14.80 0.474 11.04 1.09 3.76 0.458 0.186 0.198 0.471 20.82 30.80 Eastern central EC-F(N)
MWISP G173.317−00.025 −13.48 0.379 8.49 1.53 0.75 0.558 0.232 0.174 0.502 24.67 17.53 Eastern central L
MWISP G173.633+00.142 −14.97 0.650 11.02 0.81 2.30 0.593 0.245 0.198 0.546 47.77 35.75 Eastern central EC-F(N)
MWISP G173.600+00.058 −14.14 0.551 13.48 1.30 5.83 0.752 0.313 0.219 0.662 65.19 38.11 Eastern central EC-F(N)
MWISP G173.392−00.150 −15.30 0.351 11.76 2.09 1.45 0.702 0.293 0.204 0.618 36.18 24.48 Eastern central L
MWISP G173.592+00.050 −15.14 0.620 12.08 0.91 4.20 0.667 0.277 0.207 0.599 57.78 38.51 Eastern central EC-F(N)
MWISP G173.308−00.275 −15.47 0.474 8.39 0.80 2.47 0.653 0.273 0.172 0.559 42.22 23.85 Eastern central L
MWISP G173.267−00.217 −14.14 0.291 10.47 1.57 0.72 0.432 0.175 0.193 0.451 11.35 23.74 Eastern central L
MWISP G173.275−00.233 −14.14 0.291 10.16 0.95 0.40 0.337 0.133 0.190 0.401 6.92 29.20 Eastern central L
MWISP G173.650+00.183 −14.97 0.252 11.01 1.62 0.41 0.584 0.242 0.198 0.541 18.02 25.21 Eastern central L
MWISP G173.292−00.275 −14.97 0.531 8.03 0.51 1.41 0.491 0.203 0.169 0.457 26.83 28.08 Eastern central L
MWISP G173.258−00.200 −15.30 0.252 7.03 1.74 0.64 0.460 0.190 0.158 0.428 11.16 12.37 Eastern central L
MWISP G173.267−00.058 −14.14 0.068 6.48 2.97 0.12 0.347 0.141 0.152 0.359 1.70 8.39 Eastern central L
MWISP G173.642+00.167 −14.64 0.351 10.78 0.92 0.40 0.470 0.192 0.196 0.474 16.20 32.44 Eastern central L
MWISP G173.408−00.158 −14.97 0.322 9.45 0.84 0.30 0.420 0.171 0.183 0.434 11.87 27.79 Eastern central L
MWISP G173.600+00.033 −14.80 0.291 10.84 0.71 0.42 0.262 0.097 0.196 0.379 4.19 37.14 Eastern central EC-F(N)
MWISP G173.600+00.033 −14.31 0.252 11.94 1.12 0.55 0.347 0.135 0.206 0.427 6.35 34.12 Eastern central EC-F(N)
MWISP G173.467+00.108 −13.81 0.155 7.43 1.17 0.10 0.315 0.126 0.162 0.356 3.23 16.42 Eastern central L
MWISP G173.392+00.183 −13.64 0.155 6.96 0.88 0.03 0.355 0.144 0.157 0.369 4.09 17.13 Eastern central L
MWISP G173.258−00.233 −13.64 0.291 8.00 0.45 0.21 0.254 0.097 0.168 0.336 3.93 29.44 Eastern central L
MWISP G173.317−00.242 −15.30 0.155 7.28 1.14 0.14 0.372 0.151 0.161 0.382 4.48 16.15 Eastern central L
MWISP G173.567−00.033 −15.47 0.068 7.19 2.15 0.69 0.370 0.151 0.160 0.380 1.94 11.54 Eastern central EC-F(S)
MWISP G172.108+00.083 −5.54 1.036 10.70 0.87 25.95 1.219 0.515 0.195 0.953 321.84 32.94 Northern central NC-F(W)
MWISP G172.158+00.050 −6.04 0.997 11.62 0.95 17.94 0.802 0.336 0.203 0.680 134.17 35.74 Northern central NC-F(W)
MWISP G172.483−00.033 −3.72 0.850 12.67 1.36 20.66 1.074 0.452 0.212 0.865 205.30 33.87 Northern central NC-F(E)
MWISP G172.275+00.008 −7.04 0.817 11.45 1.04 11.88 0.736 0.307 0.202 0.636 92.42 33.23 Northern central NC-F(W)
MWISP G172.250+00.017 −6.37 0.850 12.88 1.12 13.17 0.681 0.283 0.214 0.614 82.44 38.26 Northern central NC-F(W)
MWISP G172.742−00.017 −5.38 0.488 7.80 1.72 5.01 0.971 0.410 0.166 0.766 96.39 14.59 Northern central L
MWISP G172.750−00.092 −5.05 0.525 9.76 1.65 6.06 0.792 0.332 0.186 0.659 68.87 20.82 Northern central L
MWISP G172.292+00.050 −7.37 0.780 12.45 0.87 8.36 0.729 0.304 0.210 0.640 86.70 41.26 Northern central NC-F(W)
MWISP G172.392−00.025 −5.88 0.767 13.97 1.13 12.76 0.671 0.278 0.223 0.617 72.20 43.10 Northern central NC-F(E)
MWISP G172.208+00.008 −6.54 0.728 11.72 1.03 7.87 0.757 0.316 0.204 0.652 87.25 34.74 Northern central NC-F(W)
MWISP G172.417−00.042 −5.21 0.827 11.31 1.07 13.34 0.935 0.393 0.200 0.764 151.17 32.22 Northern central NC-F(E)
MWISP G172.400+00.008 −5.54 0.688 12.96 1.62 7.80 0.908 0.381 0.214 0.757 118.68 32.16 Northern central NC-F(E)
MWISP G172.342−00.008 −5.71 0.626 11.03 0.94 3.39 0.699 0.292 0.198 0.610 63.99 33.09 Northern central NC-F(E)
MWISP G172.758−00.092 −5.88 0.422 8.23 1.08 3.54 0.491 0.203 0.171 0.460 21.33 19.88 Northern central L
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Table 3
(Continued)
Clump Velocity Radius Tex nH2 MLTE,c Δv σNT cs σ3D MVir,c MJeans,c Region Filament
(km s−1) (pc) (K) (102 cm−3) (M☉) (km s
−1) (km s−1) (km s−1) (km s−1) (M☉) (M☉)
(1) (2) (3) (4) (5) (6) (7) (8) (9) (10) (11) (12) (13) (14)
MWISP G172.575−00.067 −2.89 0.561 12.49 0.81 4.46 0.533 0.218 0.210 0.525 33.32 43.02 Northern central NC-F(E)
MWISP G172.517−00.092 −4.22 0.347 12.75 0.95 0.69 0.317 0.120 0.213 0.423 7.29 40.91 Northern central NC-F(E)
MWISP G172.192−00.008 −6.04 0.525 9.37 0.63 1.43 0.468 0.192 0.182 0.459 24.07 31.78 Northern central NC-F(W)
MWISP G172.575−00.067 −1.89 0.398 13.29 1.71 3.01 0.651 0.269 0.217 0.599 35.31 32.51 Northern central NC-F(E)
MWISP G172.517−00.092 −4.55 0.153 11.45 1.14 0.40 0.184 0.054 0.202 0.361 1.09 31.77 Northern central NC-F(E)
MWISP G172.542−00.042 −4.05 0.508 12.71 0.67 3.81 0.443 0.178 0.212 0.480 20.90 48.43 Northern central NC-F(E)
MWISP G172.542−00.050 −4.38 0.488 12.82 0.81 4.42 0.503 0.205 0.213 0.512 25.86 44.86 Northern central NC-F(E)
MWISP G172.800−00.150 −2.55 0.318 7.02 1.07 0.50 0.689 0.289 0.158 0.571 31.56 15.73 Northern central L
MWISP G172.525−00.092 −3.72 0.288 14.29 1.91 1.60 0.565 0.231 0.225 0.559 19.19 34.25 Northern central NC-F(E)
MWISP G172.550−00.050 −3.38 0.488 13.90 1.00 5.37 0.548 0.224 0.222 0.546 30.67 45.36 Northern central NC-F(E)
MWISP G172.742−00.142 −5.05 0.249 11.36 2.29 1.41 0.674 0.281 0.201 0.598 23.69 22.16 Northern central L
MWISP G172.583−00.067 −3.88 0.153 11.58 2.63 1.92 0.586 0.242 0.203 0.547 11.00 21.29 Northern central NC-F(E)
MWISP G172.542−00.067 −4.71 0.153 12.39 2.00 1.21 0.405 0.161 0.210 0.458 5.26 27.01 Northern central NC-F(E)
MWISP G172.742−00.133 −5.54 0.067 9.01 2.47 0.53 0.264 0.100 0.179 0.355 0.97 15.10 Northern central L
MWISP G172.575−00.067 −3.38 0.398 14.24 0.96 1.47 0.319 0.119 0.225 0.441 8.47 48.04 Northern central NC-F(E)
MWISP G172.525−00.017 −5.54 0.422 10.97 0.81 5.37 0.739 0.309 0.197 0.635 48.22 35.41 Northern central NC-F(E)
MWISP G172.542−00.058 −5.38 0.153 9.81 1.48 1.58 0.435 0.177 0.187 0.445 6.06 22.19 Northern central NC-F(E)
MWISP G172.742−00.142 −5.88 0.067 8.11 2.17 0.57 0.272 0.105 0.170 0.346 1.04 13.75 Northern central L
MWISP G172.192+00.033 −5.54 0.488 11.79 0.92 5.10 0.795 0.333 0.205 0.676 64.62 37.09 Northern central NC-F(W)
MWISP G172.517−00.025 −2.89 0.508 11.65 0.60 6.26 0.682 0.284 0.203 0.605 49.52 45.20 Northern central NC-F(E)
MWISP G172.542−00.067 −3.72 0.398 13.49 0.59 0.77 0.259 0.091 0.219 0.410 5.59 56.43 Northern central NC-F(E)
MWISP G172.317+00.075 −7.20 0.318 8.97 0.68 0.27 0.399 0.161 0.178 0.417 10.56 28.64 Northern central NC-F(W)
MWISP G172.550−00.083 −4.38 0.153 10.53 1.48 1.05 0.470 0.192 0.193 0.472 7.07 24.63 Northern central NC-F(E)
MWISP G172.725−00.333 −10.07 1.294 13.52 1.72 137.18 1.526 0.645 0.219 1.180 630.49 33.24 Southern central SC-F(N)
MWISP G172.450−00.442 −9.91 1.147 13.67 1.52 46.94 1.006 0.423 0.220 0.826 243.01 35.97 Southern central SC-F(N)
MWISP G172.667−00.358 −9.24 1.207 13.06 1.13 34.68 0.946 0.397 0.215 0.783 226.14 38.95 Southern central SC-F(N)
MWISP G172.642−00.350 −8.91 0.934 14.79 1.84 23.39 0.772 0.321 0.229 0.684 116.46 36.78 Southern central SC-F(N)
MWISP G172.600−00.342 −9.24 1.101 13.22 1.62 54.69 1.254 0.529 0.217 0.990 361.82 33.14 Southern central SC-F(N)
MWISP G172.500−00.417 −9.74 0.879 13.47 1.73 25.43 1.099 0.463 0.219 0.886 222.08 33.00 Southern central SC-F(N)
MWISP G172.858−00.367 −8.58 0.590 9.07 1.34 4.79 0.953 0.402 0.179 0.762 112.17 20.70 Southern central L
MWISP G172.767−00.250 −10.74 0.554 8.49 1.59 5.28 0.927 0.390 0.174 0.740 99.50 17.22 Southern central L
MWISP G172.550−00.392 −9.58 0.934 12.39 1.30 19.99 1.010 0.425 0.210 0.820 199.11 33.53 Southern central SC-F(N)
MWISP G172.750−00.567 −9.08 0.740 8.17 0.78 6.07 0.722 0.303 0.170 0.602 80.80 23.13 Southern central SC-F(S)
MWISP G172.700−00.308 −9.74 0.842 12.48 2.00 42.60 1.307 0.552 0.210 1.023 300.59 27.32 Southern central SC-F(N)
MWISP G172.408−00.417 −9.24 1.054 13.30 0.96 28.95 0.853 0.357 0.217 0.724 160.61 43.44 Southern central SC-F(N)
MWISP G172.542−00.725 −10.57 0.554 8.07 0.86 2.71 0.528 0.219 0.169 0.479 32.31 21.72 Southern central L
MWISP G172.383−00.458 −9.74 1.054 13.18 0.87 20.79 0.834 0.349 0.216 0.711 153.20 45.04 Southern central SC-F(N)
MWISP G172.883−00.483 −7.92 0.781 8.19 0.86 6.23 0.800 0.336 0.170 0.653 104.58 22.15 Southern central SC-F(S)
MWISP G172.525−00.733 −9.91 0.590 7.71 0.64 2.31 0.442 0.182 0.165 0.425 24.09 23.47 Southern central L
MWISP G172.858−00.483 −7.75 0.624 9.15 1.05 2.81 0.628 0.262 0.180 0.550 51.38 23.69 Southern central SC-F(S)
MWISP G172.542−00.733 −10.24 0.454 7.33 0.45 1.06 0.256 0.099 0.161 0.327 6.20 25.89 Southern central L
MWISP G172.508−00.725 −9.41 0.684 8.96 0.96 3.74 0.863 0.363 0.178 0.701 106.60 24.00 Southern central L
MWISP G172.342−00.342 −7.25 0.430 8.51 0.70 1.78 0.717 0.301 0.174 0.601 46.24 26.10 Southern central L
MWISP G172.733−00.292 −10.90 0.923 9.35 0.64 9.05 0.825 0.347 0.182 0.678 131.54 31.38 Southern central L
MWISP G172.442−00.617 −7.75 0.477 7.68 0.86 1.74 0.636 0.266 0.165 0.542 40.33 20.15 Southern central L
MWISP G172.750−00.283 −10.74 0.254 9.80 1.81 0.83 0.578 0.240 0.186 0.526 17.71 20.03 Southern central SC-F(N)
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Table 3
(Continued)
Clump Velocity Radius Tex nH2 MLTE,c Δv σNT cs σ3D MVir,c MJeans,c Region Filament
(km s−1) (pc) (K) (102 cm−3) (M☉) (km s
−1) (km s−1) (km s−1) (km s−1) (M☉) (M☉)
(1) (2) (3) (4) (5) (6) (7) (8) (9) (10) (11) (12) (13) (14)
MWISP G172.817−00.525 −8.25 0.654 8.47 0.76 2.48 0.606 0.253 0.173 0.531 50.23 24.86 Southern central SC-F(S)
MWISP G172.792−00.558 −8.08 0.497 7.31 0.75 1.46 0.576 0.240 0.161 0.501 34.51 20.06 Southern central SC-F(S)
MWISP G172.375−00.492 −9.24 0.831 11.15 0.47 6.03 0.525 0.216 0.199 0.508 47.85 47.42 Southern central SC-F(N)
MWISP G172.875−00.467 −7.58 0.534 8.86 1.06 2.20 0.480 0.197 0.177 0.460 25.73 22.49 Southern central SC-F(S)
MWISP G172.342−00.517 −10.24 0.477 10.04 0.79 3.72 0.639 0.266 0.189 0.565 40.76 31.36 Southern central SC-F(N)
MWISP G172.750−00.608 −8.75 0.293 7.10 1.54 0.82 0.694 0.291 0.159 0.575 29.51 13.38 Southern central SC-F(S)
MWISP G172.767−00.575 −8.41 0.670 8.83 0.85 3.45 0.566 0.235 0.177 0.510 44.93 25.02 Southern central SC-F(S)
MWISP G172.358−00.300 −7.92 0.254 7.62 0.99 0.19 0.399 0.163 0.164 0.401 8.43 18.59 Southern central L
MWISP G172.817−00.517 −7.42 0.534 8.96 0.85 2.72 0.634 0.265 0.178 0.553 44.95 25.49 Southern central SC-F(S)
MWISP G172.875−00.450 −7.25 0.323 8.51 0.90 0.37 0.310 0.122 0.174 0.368 6.52 22.91 Southern central SC-F(S)
MWISP G172.817−00.533 −7.58 0.323 8.12 0.89 0.63 0.374 0.151 0.170 0.394 9.44 21.57 Southern central SC-F(S)
MWISP G172.750−00.592 −8.75 0.353 8.82 1.54 1.03 0.555 0.230 0.177 0.503 22.69 18.54 Southern central SC-F(S)
MWISP G172.650−00.275 −9.58 0.156 6.54 1.92 0.37 0.546 0.228 0.152 0.475 9.73 10.59 Southern central L
MWISP G172.717−00.583 −8.25 0.068 9.10 4.33 0.59 0.506 0.209 0.180 0.477 3.64 11.56 Southern central SC-F(S)
MWISP G172.750−00.400 −9.24 0.571 10.00 0.55 2.15 0.475 0.194 0.188 0.469 26.92 37.46 Southern central SC-F(N)
MWISP G172.417−00.383 −10.24 0.807 8.79 0.50 5.58 0.661 0.276 0.177 0.568 73.73 32.36 Southern central SC-F(N)
MWISP G172.892−00.483 −7.25 0.156 7.24 0.50 0.50 0.181 0.062 0.160 0.298 1.07 24.16 Southern central SC-F(S)
MWISP G172.350−00.517 −11.57 0.353 11.47 1.57 1.77 0.609 0.252 0.202 0.560 27.39 27.16 Southern central SC-F(N)
MWISP G172.475−00.592 −7.75 0.454 6.93 0.57 0.85 0.462 0.191 0.157 0.428 20.21 21.25 Southern central L
MWISP G172.750−00.383 −9.74 0.571 9.71 0.72 3.26 0.638 0.266 0.186 0.561 48.53 31.19 Southern central SC-F(N)
MWISP G172.467−00.567 −8.25 0.068 5.31 2.20 0.08 0.271 0.108 0.137 0.303 1.04 7.22 Southern central L
MWISP G172.258−00.333 −7.92 0.210 9.45 0.97 0.28 0.299 0.116 0.183 0.375 3.93 25.82 Southern central L
MWISP G172.767−00.358 −8.25 0.624 8.32 0.35 5.68 0.757 0.318 0.172 0.626 74.77 35.44 Southern central SC-F(N)
MWISP G172.550−00.700 −9.08 0.477 8.63 0.78 2.16 0.824 0.346 0.175 0.672 67.65 25.12 Southern central L
MWISP G172.750−00.408 −8.58 0.454 9.64 0.36 1.23 0.299 0.116 0.185 0.378 8.47 43.79 Southern central SC-F(N)
MWISP G172.717−00.392 −10.74 0.477 10.50 0.70 4.20 0.634 0.264 0.193 0.566 40.12 35.80 Southern central SC-F(N)
MWISP G172.300−00.450 −9.08 0.497 9.16 0.39 1.20 0.394 0.159 0.180 0.416 16.10 38.95 Southern central SC-F(N)
MWISP G172.750−00.367 −11.07 0.454 8.70 0.89 10.09 1.036 0.437 0.176 0.816 101.84 23.87 Southern central SC-F(N)
MWISP G172.367−00.358 −8.08 0.068 8.15 1.98 0.22 0.254 0.097 0.170 0.339 0.92 14.50 Southern central L
MWISP G170.658−00.242 −15.18 1.764 9.61 1.29 102.42 0.721 0.302 0.185 0.612 191.60 22.97 Western W-F
MWISP G170.825+00.017 −17.67 1.363 10.95 0.95 60.33 0.734 0.307 0.197 0.631 153.61 32.66 Western W-F
MWISP G170.658−00.250 −15.52 1.708 9.72 1.59 141.84 1.005 0.423 0.186 0.801 360.56 21.07 Western W-F
MWISP G170.717−00.125 −15.52 1.694 10.44 1.50 130.23 1.151 0.486 0.192 0.905 469.25 24.17 Western W-F
MWISP G170.733−00.108 −15.52 1.372 10.84 2.14 127.34 1.458 0.617 0.196 1.121 609.94 21.40 Western W-F
MWISP G170.808+00.008 −16.84 1.355 11.91 1.08 71.54 0.873 0.366 0.206 0.727 216.23 34.71 Western W-F
MWISP G170.625−00.292 −15.85 1.389 8.96 1.53 97.54 1.033 0.436 0.178 0.815 309.86 19.03 Western W-F
MWISP G170.383−00.408 −14.52 0.945 9.32 1.32 15.89 0.842 0.354 0.182 0.689 140.15 21.67 Western W-F
MWISP G170.667−00.250 −14.19 1.529 9.77 1.14 100.13 0.888 0.374 0.186 0.723 252.44 25.11 Western W-F
MWISP G170.667−00.317 −14.19 1.100 9.85 1.77 53.64 1.069 0.451 0.187 0.846 263.13 20.39 Western W-F
MWISP G170.683−00.192 −14.68 1.797 10.30 1.45 157.16 1.200 0.507 0.191 0.938 541.88 24.05 Western W-F
MWISP G170.375−00.375 −15.02 0.867 9.78 1.96 17.94 0.777 0.326 0.186 0.650 109.55 19.13 Western W-F
MWISP G170.650−00.350 −14.02 0.765 9.26 2.02 10.85 0.834 0.350 0.181 0.683 111.13 17.37 Western W-F
MWISP G170.808+00.058 −18.50 1.077 9.99 1.26 44.86 0.907 0.381 0.188 0.737 185.23 24.68 Western W-F
MWISP G170.333−00.350 −14.85 1.066 8.41 0.69 10.23 0.455 0.187 0.173 0.441 46.15 25.75 Western W-F
MWISP G170.817+00.042 −18.67 1.055 11.03 1.36 32.28 0.709 0.296 0.198 0.616 110.89 27.52 Western W-F
MWISP G170.650−00.342 −13.52 0.994 9.24 1.05 16.73 0.616 0.257 0.181 0.544 78.92 24.03 Western W-F
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Table 3
(Continued)
Clump Velocity Radius Tex nH2 MLTE,c Δv σNT cs σ3D MVir,c MJeans,c Region Filament
(km s−1) (pc) (K) (102 cm−3) (M☉) (km s
−1) (km s−1) (km s−1) (km s−1) (M☉) (M☉)
(1) (2) (3) (4) (5) (6) (7) (8) (9) (10) (11) (12) (13) (14)
MWISP G170.725−00.250 −15.02 1.473 9.11 0.94 49.68 0.981 0.414 0.180 0.781 296.76 24.92 Western W-F
MWISP G170.333−00.350 −15.35 1.120 8.56 0.80 13.70 0.609 0.254 0.174 0.534 87.02 24.59 Western W-F
MWISP G170.783−00.042 −15.52 1.327 11.12 1.09 46.06 1.385 0.585 0.199 1.071 532.21 31.10 Western W-F
MWISP G170.392−00.350 −15.02 1.100 9.15 0.96 18.45 0.583 0.242 0.180 0.523 78.17 24.79 Western W-F
MWISP G170.583−00.308 −16.01 0.945 7.64 1.57 25.28 0.956 0.403 0.165 0.755 180.90 14.79 Western W-F
MWISP G170.458−00.333 −15.68 1.174 9.21 0.93 23.73 0.780 0.327 0.181 0.648 149.57 25.43 Western W-F
MWISP G170.475−00.375 −15.18 0.994 8.54 0.68 7.66 0.649 0.271 0.174 0.558 87.66 26.56 Western W-F
MWISP G170.900−00.033 −15.68 0.971 9.94 0.62 5.33 0.614 0.255 0.188 0.549 76.70 35.02 Western L
MWISP G170.100−00.367 −15.02 0.893 8.66 0.90 7.23 0.558 0.232 0.175 0.503 58.16 23.56 Western L
MWISP G171.100−00.042 −14.52 0.960 7.89 0.49 2.74 0.550 0.229 0.167 0.491 60.65 27.85 Western L
MWISP G170.508−00.333 −16.01 0.867 8.81 1.20 16.54 0.772 0.324 0.177 0.639 108.15 20.95 Western W-F
MWISP G170.525−00.333 −16.01 0.584 8.47 2.12 10.04 0.799 0.336 0.173 0.654 77.86 14.87 Western W-F
MWISP G170.708+00.083 −17.34 1.143 7.55 0.48 7.91 0.575 0.240 0.164 0.502 78.92 26.23 Western W-F
MWISP G170.408−00.375 −14.02 1.152 9.25 1.01 32.50 0.935 0.394 0.181 0.751 210.51 24.49 Western W-F
MWISP G170.408−00.342 −15.52 1.120 8.87 0.85 21.80 0.706 0.295 0.177 0.597 116.70 25.09 Western W-F
MWISP G170.183−00.358 −15.52 0.543 9.29 1.21 3.02 0.553 0.229 0.182 0.506 34.72 22.59 Western L
MWISP G170.517−00.233 −14.85 0.919 8.33 0.69 8.26 0.762 0.320 0.172 0.629 111.71 25.46 Western W-F
MWISP G170.200−00.367 −15.52 0.794 9.42 0.78 6.00 0.558 0.231 0.183 0.510 51.70 28.72 Western L
MWISP G170.783+00.125 −18.17 0.794 6.92 0.37 2.74 0.516 0.215 0.157 0.460 44.29 26.41 Western W-F
MWISP G170.342−00.383 −15.18 0.794 9.37 1.40 11.74 0.714 0.299 0.182 0.606 84.67 21.26 Western W-F
MWISP G170.292−00.400 −14.85 0.882 9.59 0.86 7.49 0.560 0.232 0.184 0.513 57.75 28.08 Western W-F
MWISP G170.258−00.325 −14.68 0.809 8.68 0.65 5.80 0.714 0.299 0.176 0.601 86.25 27.80 Western L
MWISP G170.550−00.325 −15.85 0.809 8.40 1.39 19.11 0.868 0.366 0.173 0.700 127.59 18.13 Western W-F
MWISP G170.625−00.333 −14.19 0.994 9.70 1.57 28.33 0.943 0.397 0.185 0.759 184.99 21.10 Western W-F
MWISP G170.617−00.383 −17.84 0.353 7.50 2.14 1.37 0.619 0.259 0.163 0.530 28.35 12.33 Western W-F
MWISP G170.117−00.350 −15.35 0.645 8.50 1.18 3.25 0.694 0.291 0.174 0.586 64.98 19.98 Western L
MWISP G170.308−00.392 −15.02 0.696 9.70 1.47 5.41 0.741 0.310 0.186 0.626 79.85 21.86 Western W-F
MWISP G170.067−00.358 −15.68 0.945 7.35 0.43 4.48 0.553 0.230 0.161 0.487 60.46 26.52 Western L
MWISP G170.192−00.325 −14.52 0.645 9.14 0.77 2.61 0.505 0.208 0.180 0.477 34.37 27.69 Western L
MWISP G170.842+00.058 −16.35 0.732 10.04 1.08 7.16 0.662 0.276 0.189 0.579 67.21 26.83 Western W-F
MWISP G170.942−00.050 −15.02 0.747 9.65 0.75 1.95 0.633 0.263 0.185 0.558 62.52 30.40 Western L
MWISP G170.700+00.083 −16.68 0.893 6.99 0.44 3.81 0.463 0.192 0.157 0.430 40.10 24.52 Western W-F
MWISP G170.167−00.342 −15.68 0.663 8.64 0.68 2.02 0.369 0.148 0.175 0.398 18.85 27.02 Western L
MWISP G170.842+00.058 −16.68 0.853 9.98 0.64 10.83 0.523 0.216 0.188 0.496 48.80 34.53 Western W-F
MWISP G170.158−00.342 −15.35 0.809 9.01 0.67 4.69 0.515 0.213 0.179 0.481 44.83 28.91 Western L
MWISP G170.867+00.008 −16.35 0.584 9.18 1.11 3.96 0.641 0.267 0.180 0.559 50.14 23.13 Western L
MWISP G170.117−00.375 −15.35 0.714 8.92 1.41 4.83 0.669 0.280 0.178 0.574 66.89 19.69 Western L
MWISP G171.058−00.108 −15.52 0.823 8.80 0.52 3.70 0.563 0.234 0.177 0.507 54.57 31.64 Western L
MWISP G170.525−00.350 −14.52 0.823 9.63 0.69 11.60 0.692 0.289 0.185 0.595 82.57 31.46 Western W-F
MWISP G170.125−00.392 −15.02 0.696 9.09 0.90 2.89 0.448 0.183 0.180 0.445 29.26 25.36 Western L
MWISP G170.208−00.325 −14.68 0.645 8.92 0.96 2.96 0.621 0.259 0.178 0.544 52.02 23.77 Western L
MWISP G170.858−00.017 −15.85 0.584 9.77 0.84 2.91 0.530 0.219 0.186 0.497 34.25 29.20 Western W-F
MWISP G170.783+00.100 −17.34 0.908 8.91 0.61 7.30 0.628 0.262 0.178 0.548 74.81 29.82 Western W-F
MWISP G170.192−00.308 −14.35 0.565 8.19 0.76 1.64 0.457 0.188 0.170 0.439 24.65 23.64 Western L
MWISP G170.850+00.008 −16.18 0.823 10.60 0.90 18.75 0.659 0.274 0.194 0.582 74.84 31.95 Western W-F
MWISP G170.150−00.392 −15.52 0.747 8.71 0.88 2.72 0.485 0.200 0.176 0.461 36.72 24.08 Western L
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Table 3
(Continued)
Clump Velocity Radius Tex nH2 MLTE,c Δv σNT cs σ3D MVir,c MJeans,c Region Filament
(km s−1) (pc) (K) (102 cm−3) (M☉) (km s
−1) (km s−1) (km s−1) (km s−1) (M☉) (M☉)
(1) (2) (3) (4) (5) (6) (7) (8) (9) (10) (11) (12) (13) (14)
MWISP G170.550−00.300 −14.52 0.823 9.41 0.80 16.90 0.853 0.359 0.183 0.697 125.45 28.33 Western W-F
MWISP G170.800+00.083 −17.18 0.960 9.58 0.81 13.44 0.802 0.337 0.184 0.665 129.15 28.87 Western W-F
MWISP G170.592−00.250 −15.85 1.282 7.78 0.85 23.26 0.907 0.382 0.166 0.722 220.39 20.67 Western W-F
MWISP G170.750+00.067 −18.01 1.214 9.44 0.84 24.61 0.878 0.369 0.183 0.714 195.91 27.81 Western W-F
MWISP G170.575+00.100 −15.85 0.443 9.03 1.18 0.61 0.573 0.238 0.179 0.516 30.41 21.92 Western L
MWISP G170.842−00.025 −15.85 0.893 10.12 0.65 9.12 0.624 0.260 0.190 0.557 72.83 35.09 Western W-F
MWISP G170.642−00.308 −13.52 1.163 10.06 1.11 54.71 0.852 0.358 0.189 0.701 176.48 26.50 Western W-F
MWISP G170.342−00.417 −14.85 0.809 9.20 0.97 8.75 0.749 0.314 0.181 0.627 94.88 24.86 Western W-F
MWISP G170.875+00.033 −16.18 0.732 10.35 1.00 3.55 0.653 0.272 0.192 0.576 65.20 29.16 Western W-F
MWISP G170.283−00.417 −15.02 0.623 8.60 0.97 2.90 0.506 0.209 0.175 0.472 33.45 22.49 Western W-F
MWISP G171.083−00.075 −14.52 0.565 8.29 0.64 1.11 0.403 0.164 0.171 0.411 19.24 26.11 Western L
MWISP G170.258−00.417 −14.85 0.623 9.24 0.83 2.62 0.506 0.209 0.181 0.479 33.45 27.00 Western W-F
MWISP G170.708−00.150 −16.35 1.764 9.90 0.49 79.54 0.638 0.266 0.187 0.563 150.00 39.14 Western W-F
MWISP G170.175−00.392 −15.52 0.495 8.62 0.86 1.68 0.372 0.150 0.175 0.399 14.34 23.95 Western L
MWISP G170.225−00.367 −14.85 0.919 9.73 0.59 6.29 0.533 0.220 0.186 0.499 54.63 34.60 Western L
MWISP G170.592−00.367 −14.02 0.714 8.41 0.63 3.36 0.518 0.214 0.173 0.477 40.09 26.91 Western W-F
MWISP G170.717+00.000 −16.35 0.696 9.07 0.76 3.31 0.716 0.300 0.179 0.605 74.57 27.45 Western W-F
MWISP G170.167−00.400 −15.85 0.521 8.11 0.64 1.65 0.370 0.150 0.170 0.392 14.94 25.39 Western L
MWISP G170.192−00.392 −15.02 0.645 8.75 0.56 1.48 0.394 0.159 0.176 0.412 20.89 30.24 Western L
MWISP G170.158−00.392 −15.02 0.416 9.33 1.09 0.83 0.362 0.145 0.182 0.403 11.41 23.90 Western L
MWISP G170.092−00.417 −15.18 0.696 8.66 0.74 2.03 0.571 0.237 0.175 0.511 47.50 26.07 Western L
MWISP G170.242−00.417 −14.85 0.521 9.33 0.86 1.85 0.475 0.195 0.182 0.462 24.57 26.93 Western W-F
MWISP G170.550−00.225 −14.35 0.747 7.79 0.68 3.77 0.785 0.330 0.166 0.640 96.36 23.15 Western W-F
MWISP G170.500−00.275 −16.01 0.645 7.19 0.58 2.85 0.475 0.197 0.160 0.439 30.42 22.15 Western W-F
MWISP G170.517−00.283 −15.52 0.908 7.83 0.53 8.11 0.558 0.232 0.167 0.495 59.11 26.38 Western W-F
MWISP G170.325−00.425 −15.02 0.469 8.60 0.91 2.40 0.570 0.237 0.175 0.510 31.85 23.19 Western W-F
MWISP G170.567−00.350 −14.68 0.696 9.43 0.83 4.50 0.619 0.258 0.183 0.548 55.85 27.85 Western W-F
MWISP G170.767−00.258 −15.18 0.747 8.21 0.63 2.38 0.676 0.283 0.171 0.572 71.35 26.05 Western L
MWISP G170.583−00.258 −16.18 0.714 7.20 0.58 2.42 0.375 0.153 0.160 0.383 21.04 22.29 Western W-F
MWISP G170.750+00.033 −16.84 1.009 9.76 0.62 10.14 0.573 0.237 0.186 0.523 69.24 34.04 Western W-F
MWISP G170.608−00.350 −14.52 0.794 8.94 1.05 14.24 0.726 0.304 0.178 0.610 87.45 22.89 Western W-F
MWISP G170.608−00.258 −17.01 1.174 7.76 0.31 27.45 0.649 0.272 0.166 0.551 103.51 33.82 Western W-F
MWISP G170.467−00.342 −14.68 0.971 9.42 0.55 10.33 0.482 0.198 0.183 0.466 47.12 34.11 Western W-F
MWISP G170.750+00.008 −16.68 0.809 9.50 0.56 6.39 0.496 0.204 0.184 0.476 41.70 34.28 Western W-F
MWISP G170.475−00.342 −14.35 0.732 9.50 0.66 5.84 0.506 0.209 0.184 0.481 39.27 31.59 Western W-F
MWISP G170.108−00.400 −14.68 0.765 9.17 0.59 2.56 0.433 0.177 0.180 0.437 30.04 31.76 Western L
MWISP G170.600−00.333 −14.68 0.994 9.45 0.99 18.98 0.750 0.314 0.183 0.630 117.15 25.65 Western W-F
MWISP G170.717−00.108 −17.18 0.765 9.68 0.66 17.17 0.661 0.276 0.185 0.575 69.85 32.52 Western W-F
MWISP G170.550−00.333 −14.85 0.853 9.69 0.69 10.60 0.515 0.212 0.185 0.488 47.26 31.93 Western W-F
MWISP G170.250−00.383 −15.35 0.838 9.56 0.60 5.89 0.535 0.221 0.184 0.498 50.10 33.47 Western W-F
MWISP G170.742−00.225 −13.52 0.945 8.24 0.29 14.18 0.717 0.301 0.171 0.599 101.75 38.40 Western W-F
MWISP G171.067−00.092 −14.85 0.696 8.89 0.46 1.35 0.357 0.143 0.178 0.395 18.56 34.10 Western L
MWISP G170.783−00.217 −14.85 1.163 8.95 0.49 13.21 0.807 0.339 0.178 0.663 158.40 33.58 Western L
MWISP G171.033−00.158 −15.85 0.443 7.72 0.78 0.08 0.317 0.126 0.165 0.360 9.32 21.29 Western L
MWISP G170.333+00.058 −19.17 0.765 6.83 0.61 1.39 0.648 0.271 0.156 0.542 67.07 20.08 Western L
MWISP G170.550+00.092 −15.52 0.385 8.09 0.79 0.22 0.319 0.127 0.169 0.366 8.19 22.66 Western L
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Table 3
(Continued)
Clump Velocity Radius Tex nH2 MLTE,c Δv σNT cs σ3D MVir,c MJeans,c Region Filament
(km s−1) (pc) (K) (102 cm−3) (M☉) (km s
−1) (km s−1) (km s−1) (km s−1) (M☉) (M☉)
(1) (2) (3) (4) (5) (6) (7) (8) (9) (10) (11) (12) (13) (14)
MWISP G170.517−00.267 −16.68 0.277 6.17 0.91 1.01 0.382 0.157 0.148 0.373 8.45 14.11 Western W-F
MWISP G170.533−00.275 −13.36 0.495 9.03 0.62 3.55 0.508 0.210 0.179 0.478 26.76 30.14 Western W-F
MWISP G170.775−00.217 −15.85 1.109 9.19 0.34 7.09 0.578 0.240 0.181 0.520 77.43 42.09 Western L
MWISP G170.308+00.075 −19.33 0.681 6.84 0.51 1.03 0.422 0.174 0.156 0.404 25.34 22.03 Western L
MWISP G171.067−00.067 −14.68 0.277 8.03 0.91 0.23 0.281 0.109 0.169 0.348 4.56 20.85 Western L
MWISP G170.733+00.058 −16.35 0.779 8.12 0.37 4.50 0.475 0.196 0.170 0.449 36.77 33.37 Western W-F
MWISP G170.558−00.300 −13.36 0.794 9.23 0.37 9.98 0.575 0.239 0.181 0.519 54.82 40.33 Western W-F
MWISP G170.292−00.425 −15.35 0.521 6.88 0.51 2.25 0.395 0.162 0.156 0.390 17.02 22.07 Western W-F
MWISP G170.725−00.033 −16.01 0.747 8.94 0.55 1.48 0.880 0.370 0.178 0.712 120.99 31.72 Western W-F
MWISP G170.492−00.342 −13.69 0.443 9.42 0.68 3.53 0.480 0.197 0.183 0.466 21.34 30.84 Western W-F
MWISP G169.983−00.342 −15.18 0.277 7.15 0.76 0.15 0.330 0.133 0.159 0.359 6.33 19.24 Western L
MWISP G171.042−00.142 −15.68 0.443 8.34 0.63 0.27 0.374 0.151 0.172 0.396 12.93 26.63 Western L
MWISP G170.767+00.008 −15.85 0.908 10.07 0.42 6.30 0.506 0.208 0.189 0.487 48.70 43.38 Western W-F
MWISP G170.508−00.325 −13.52 0.277 9.66 0.79 2.49 0.297 0.115 0.185 0.377 5.12 29.60 Western W-F
MWISP G170.683−00.192 −17.01 1.202 9.16 0.35 21.12 0.729 0.305 0.180 0.614 133.64 41.07 Western W-F
MWISP G170.758+00.017 −17.34 0.765 9.41 0.82 5.51 0.646 0.269 0.183 0.564 66.73 27.96 Western W-F
MWISP G170.542−00.275 −15.85 0.623 6.86 0.55 4.39 0.540 0.225 0.156 0.474 37.98 21.33 Western W-F
MWISP G170.483−00.275 −16.35 0.443 6.74 0.80 0.86 0.445 0.184 0.155 0.416 18.35 17.12 Western W-F
MWISP G170.800−00.225 −15.35 0.443 9.33 0.54 0.42 0.410 0.166 0.182 0.427 15.59 33.89 Western L
MWISP G170.483−00.242 −17.18 0.074 6.43 2.24 0.46 0.269 0.106 0.151 0.320 1.12 9.55 Western W-F
MWISP G170.492−00.225 −14.19 0.385 8.23 0.52 0.29 0.332 0.132 0.171 0.374 8.89 28.77 Western W-F
MWISP G170.750−00.217 −14.02 1.055 8.53 0.35 6.35 0.591 0.246 0.174 0.522 77.08 37.12 Western W-F
MWISP G170.492−00.258 −16.68 0.277 5.85 0.43 1.11 0.191 0.070 0.144 0.278 2.11 18.84 Western W-F
MWISP G170.142−00.392 −14.52 0.416 7.53 0.32 0.47 0.262 0.101 0.163 0.333 5.99 31.93 Western L
MWISP G170.492−00.267 −17.18 0.170 5.69 1.61 0.49 0.412 0.170 0.142 0.384 6.04 9.38 Western W-F
MWISP G170.550−00.250 −13.19 0.230 8.43 1.02 0.76 0.422 0.172 0.173 0.423 8.55 21.21 Western W-F
MWISP G170.267−00.400 −14.19 0.416 9.53 0.49 1.06 0.339 0.134 0.184 0.394 9.99 36.98 Western W-F
MWISP G170.733+00.125 −17.84 0.565 7.77 0.46 0.81 0.486 0.201 0.166 0.452 27.98 27.93 Western W-F
MWISP G170.450−00.275 −15.68 0.565 7.16 0.43 1.00 0.543 0.226 0.159 0.479 34.85 25.51 Western W-F
MWISP G170.258−00.383 −15.68 0.416 9.13 0.65 1.23 0.359 0.144 0.180 0.399 11.20 30.05 Western W-F
MWISP G170.767−00.250 −14.35 0.495 6.91 0.27 1.25 0.294 0.117 0.157 0.338 8.95 30.44 Western L
MWISP G170.675+00.083 −17.84 0.320 6.27 0.54 0.11 0.516 0.215 0.149 0.453 17.85 18.73 Western W-F
MWISP G170.417−00.283 −16.18 0.663 7.10 0.31 0.73 0.468 0.194 0.159 0.434 30.41 29.75 Western W-F
MWISP G170.067−00.433 −14.85 0.277 7.80 0.86 0.14 0.515 0.213 0.166 0.469 15.36 20.64 Western L
MWISP G170.742−00.008 −15.85 0.543 9.79 0.54 2.48 0.428 0.174 0.186 0.442 20.84 36.59 Western W-F
MWISP G170.517−00.317 −14.19 0.565 10.00 0.73 5.07 0.648 0.270 0.188 0.570 49.57 32.34 Western W-F
MWISP G170.725−00.075 −16.68 0.681 9.00 0.44 9.83 0.511 0.211 0.179 0.479 37.27 35.79 Western W-F
MWISP G170.525−00.242 −13.52 0.277 8.46 0.73 1.45 0.457 0.188 0.173 0.442 12.09 25.31 Western W-F
MWISP G170.450−00.317 −16.84 0.521 7.19 0.20 3.42 0.334 0.134 0.160 0.361 12.14 37.79 Western W-F
MWISP G170.717−00.025 −14.68 0.882 7.74 0.29 2.01 1.122 0.474 0.166 0.870 232.38 34.84 Western W-F
Note.Properties of identiﬁed clumps. Column 1 is the clump name, which contains the Galactic longitude and latitude. Columns 2–6 are the rest velocity, clump radius, excitation temperature, H2 volume density, and
LTE mass. Columns 7–12 are the line width, nonthermal velocity dispersion, isothermal sound speed, 3D velocity dispersion, virial mass, and Jeans mass. Columns 14 and 15 are the region and ﬁlament where the clump
is located.
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emission intensities are greater than three times the rms noise
and the corresponding 13CO emission intensities are smaller
than three times the rms noise. Note that we also manually
adjust the ranges of line wings based on the 12CO PV maps.
In Figure 25, we present the CO outﬂows overlaid on the
13CO integrated intensity maps. The outﬂow images are
obtained by integrating the 12CO emission over the velocity
ranges of the line wings, and the contours are overlaid from 3σ
at intervals of 1.5σ (σ is the rms noise level of the outﬂow
Figure 20. Left panel: relationship between the Jeans mass (MJeans,c) and the LTE mass (MLTE,c) of the clumps located on the ﬁlaments. Different shapes and colors
represent the clumps located on different ﬁlaments, which are marked in the top right corner of the plot. The dashed black line indicates the position where Jeans mass
equals LTE mass. Right panel: relationship between the virial mass (MVir,c) and the LTE mass (MLTE,c) of the clumps located on the ﬁlaments. The dashed black line
indicates the position where the virial parameter equals 2.
Figure 21. The CO clumps identiﬁed in each region. The circles indicate the positions of the clumps. The sizes of the circles are scaled according to the sizes of the
clumps. The red circles indicate the virialized clumps, while the blue circles indicate the unvirialized clumps. The solid white lines show the positions of ﬁlaments. The
backgrounds are the 13CO integrated intensity maps of each region.
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images). Under LTE conditions and assuming optically thin
12CO emission in the line wings, the 12CO column density of
the outﬂow lobe can be given by (Scoville et al. 1986; Garden
et al. 1991)
ò= ´ - -N
T dv
e
2.40 10
1
, 8
TCO
14 MB, CO
5.53
12
12
ex
· ( )
where òT dvMB, CO12 is the integrated intensity of the outﬂow
lobe. To derive the H2 column density (NH ,blue red2 ), we
multiply the column density by the abundance H CO2 12[ ] [ ]
with a value of 104 (Blake et al. 1987). The mass of the outﬂow
lobe can be calculated by Equation (4),
òm=M m N dS , 9bule red H H ,blue red blue red2 ( )
where Sblue/red is the emission area of the blue or red lobe. The
momentum and energy of the outﬂow are then given by
= + = +P P P M v M v , 10out blue red bule bule red red ( )
= + = +E E E M v M v1
2
1
2
, 11out blue red bule bule
2
red red
2 ( )
where vblue/red is the maximum velocity of the blue or red line
wing. The results of these parameters are listed in Table 5. The
typical mass, momentum, and energy of the outﬂows are
1.42M☉, 18.72M☉ km s
−1, and 1.65×1045erg, respectively.
Compared to the work of Li et al. (2016), which also uses the
CO data from the MWISP project to identify molecular
outﬂows within the Galactic plane, our sample of outﬂows has
lower mass and energy. However, as suggested by Richer et al.
(2000) and Arce et al. (2007), low-mass outﬂows also play an
important role in the dissipation of excess angular momentum
and mass accretion toward the central star during the star-
forming process.
In the bottom panels of Figure 25, we overlay YSOs
identiﬁed in the last section on the maps of outﬂow contours.
For E-F_OF, W-F_OF1, and W-F_OF3, there are several
ClassII objects located between the peaks of the red and blue
lobes. We note that the IR data used in this work may not be
able to reveal deeply embedded YSOs such as Class0 objects,
and ClassII objects are typically too evolved to power the
molecular outﬂows in CO (Bachiller & Tafalla 1999; Arce
et al. 2007). Further high-resolution observations of the dust
continuum are needed to identify the driving sources of these
outﬂows. However, the detection of CO outﬂows indicates
ongoing star-forming activity within E-F and W-F.
5. Summary
We present large-ﬁeld mapping observations of the G172
region covering an area with 169°.75l174°.75 and
−0°.75b0°.5 in the J=1−0 transition of the CO
isotopologues (12CO, 13CO, and C18O) using the PMO 13.7 m
telescope. We identify ﬁve main subregions of molecular
clouds in the velocity range between −25 and 8 km s−1 that are
characterized by conspicuous ﬁlamentary structures. The main
results are summarized below.
According to the 13CO emission data of the ﬁve subregions,
we have identiﬁed a total of eight ﬁlaments: E-F, EC-F(N), EC-
F(S), NC-F(E), NC-F(W), SC-F(N), SC-F(S), and W-F. Four of
these ﬁlaments (E-F, EC-F(S), SC-F(N), and W-F) are also
revealed in the C18O emission. We extract velocity structures
along the length of each ﬁlament. In the 13CO PV maps, most
ﬁlaments present continuous velocity structures with slight
velocity gradients. In the C18O PV maps, the velocity structures
Figure 22. Top panels: color–color diagrams used to remove the star-forming galaxies and AGNs. The dashed red lines indicate the criteria used in Koenig &
Leisawitz (2014). The black points represent the sources that have been excluded, and the gray points represent the sources that have been selected for further
classiﬁcation. Bottom panels: classiﬁcation of YSO candidates in the W1−W2 vs. W2−W3 color–color diagram (panel (c)), H−Ks vs. W1−W2 color–color
diagram (panel (d)), and Ks−[3.6] vs. [3.6]−[4.5] color–color diagram (panel (e)). The solid black and dashed blue lines represent the classiﬁcation criteria used in
Koenig & Leisawitz (2014; panels (c) and (d)) and Gutermuth et al. (2009; panel (e)). The gray points represent the sources that have been excluded.
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Table 4
IR Photometric Magnitudes of YSO Candidates
ID J(1.25 μm) H(1.65 μm) Ks(2.17 μm) W1(3.4 μm) W2(4.6 μm) W3(12 μm) W4(22 μm) [3.6] [4.5] Class Region
(mag) (mag) (mag) (mag) (mag) (mag) (mag) (mag) (mag)
(1) (2) (3) (4) (5) (6) (7) (8) (9) (10) (11) (12)
J052946.87+333816.6 18.031±0.040 17.557±0.044 16.572±0.038 14.629±0.037 14.629±0.036 14.629±0.098 14.629±0.213 14.540±0.042 13.581±0.041 I Eastern
SSTGLMCG174.2086
−00.0741
18.090±0.016 16.480±0.018 15.560±0.015 L L L L 14.680±0.057 14.259±0.076 II Eastern
J053035.04+334408.6 16.114±0.009 15.184±0.006 14.825±0.008 14.314±0.030 14.314±0.044 14.314 14.314 14.234±0.043 13.990±0.043 II Eastern
J053050.85+332735.1 17.645±0.014 16.167±0.013 15.373±0.013 14.674±0.034 14.674±0.043 14.674±0.233 14.674 14.368±0.053 13.796±0.035 II Eastern
J053047.75+332740.1 14.858±0.003 13.865±0.002 13.361±0.003 12.540±0.031 12.540±0.024 12.540±0.035 12.540±0.097 12.336±0.037 11.570±0.029 II Eastern
SSTGLMCG174.2067
−00.0695
16.178±0.008 15.231±0.006 14.744±0.007 L L L L 14.282±0.039 13.912±0.042 II Eastern
J053047.05+334842.9 17.324±0.010 15.845±0.010 14.983±0.009 13.948±0.030 13.948±0.033 13.948±0.109 13.948±0.032 14.171±0.038 13.772±0.037 II Eastern
J053047.97+334709.8 15.189±0.004 14.227±0.003 13.744±0.003 13.155±0.024 13.155±0.026 13.155±0.064 13.155±0.032 13.089±0.048 12.870±0.038 II Eastern
J053051.64+334842.5 17.626±0.017 16.319±0.015 15.639±0.016 15.038±0.040 15.038±0.055 15.038 15.038±0.061 14.779±0.052 14.361±0.049 II Eastern
J053011.77+332558.8 L 15.067±0.005 14.565±0.010 13.372±0.032 13.372±0.036 13.372±0.097 13.372±0.084 13.293±0.037 12.999±0.032 II Eastern
J052952.49+333433.2 L 15.016±0.005 14.222±0.007 13.293±0.026 13.293±0.028 13.293±0.078 13.293±0.262 13.034±0.036 12.549±0.031 II Eastern
J053009.55+332520.0 12.947±0.024 12.268±0.023 11.631±0.021 10.742±0.025 10.145±0.022 6.955±0.022 5.099±0.047 10.593±0.047 10.134±0.029 II Eastern
J053057.48+332535.9 15.314±0.003 14.223±0.003 13.336±0.003 11.242±0.022 10.415±0.021 8.486±0.027 6.412±0.081 L L II Eastern
J053059.07+332642.9 15.294±0.003 14.183±0.002 13.585±0.003 12.872±0.025 12.196±0.024 10.400±0.104 7.738±0.170 12.769±0.044 12.201±0.023 II Eastern
J053042.94+332813.6 15.739±0.069 14.208±0.046 13.135±0.033 11.937±0.023 10.998±0.022 8.627±0.032 5.073±0.033 11.796±0.029 11.119±0.027 II Eastern
J052947.45+332915.5 13.157±0.023 12.130±0.017 11.175±0.018 10.094±0.024 9.569±0.020 8.036±0.031 5.609±0.043 9.857±0.037 9.490±0.038 II Eastern
J053038.00+334901.9 15.621±0.004 14.557±0.003 13.858±0.004 11.691±0.030 11.210±0.028 9.577±0.094 6.823±0.203 L L II Eastern
J053042.36+334815.1 12.523±0.023 11.502±0.022 10.905±0.019 10.332±0.024 9.645±0.021 7.193±0.022 3.594±0.023 10.195±0.043 9.541±0.049 II Eastern
J053054.63+334730.9 15.971±0.003 14.621±0.004 13.579±0.003 12.330±0.023 11.430±0.022 9.714±0.064 6.739±0.093 12.075±0.038 11.434±0.025 II Eastern
J053007.63+332851.6 12.430±0.023 12.110±0.026 11.792±0.023 11.068±0.023 10.513±0.021 7.530±0.023 5.178±0.049 L L II Eastern
J052859.31+342327.1 15.585±0.068 13.356±0.038 11.729±0.027 10.089±0.028 10.089±0.022 10.089±0.028 10.089±0.060 9.732±0.026 9.053±0.018 I Eastern
central
J052758.35+342552.1 16.982±0.004 15.238±0.006 13.787±0.004 11.813±0.024 11.813±0.023 11.813±0.032 11.813 11.606±0.033 10.992±0.027 I Eastern
central
J052836.88+341825.4 11.837±0.019 11.700±0.018 11.542±0.020 11.214±0.024 11.214±0.022 11.214 11.214 11.145±0.023 10.944±0.021 II Eastern
central
J052835.78+342431.9 12.401±0.019 11.450±0.018 10.706±0.018 10.044±0.023 10.044±0.022 10.044 10.044 9.831±0.029 9.504±0.043 II Eastern
central
SSTGLMCG173.4700
−00.0919
14.577±0.042 12.901±0.031 11.815±0.023 L L L L 10.656±0.028 9.872±0.016 II Eastern
central
J052804.58+342150.5 13.470±0.001 12.811±0.001 12.215±0.001 11.230±0.022 11.230±0.022 11.230±0.042 11.230±0.133 11.012±0.056 10.575±0.034 II Eastern
central
SSTGLMCG173.3697
−00.2155
16.386±0.003 14.698±0.004 13.420±0.003 L L L L 11.249±0.052 10.884±0.025 II Eastern
central
SSTGLMCG173.3924
−00.1819
16.417±0.010 15.346±0.006 14.821±0.009 L L L L 14.081±0.043 13.760±0.034 II Eastern
central
SSTGLMCG173.4037
−00.1635
14.291±0.001 12.944±0.001 12.070±0.001 L L L L 10.791±0.060 10.316±0.023 II Eastern
central
SSTGLMCG173.4460
−00.1014
15.714±0.006 14.678±0.004 14.155±0.006 L L L L 13.325±0.036 12.883±0.021 II Eastern
central
J052810.83+342056.4 16.501±0.006 15.074±0.005 14.180±0.005 13.485±0.032 13.485±0.034 13.485±0.196 13.485±0.260 13.108±0.039 12.826±0.038 II Eastern
central
SSTGLMCG173.3640
−00.1775
14.613±0.003 13.721±0.002 13.315±0.003 L L L L 12.530±0.038 12.176±0.022 II Eastern
central
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(Continued)
ID J(1.25 μm) H(1.65 μm) Ks(2.17 μm) W1(3.4 μm) W2(4.6 μm) W3(12 μm) W4(22 μm) [3.6] [4.5] Class Region
(mag) (mag) (mag) (mag) (mag) (mag) (mag) (mag) (mag)
(1) (2) (3) (4) (5) (6) (7) (8) (9) (10) (11) (12)
J052802.20+342812.3 15.176±0.003 14.119±0.002 13.512±0.003 12.791±0.027 12.791±0.032 12.791±0.140 12.791±0.508 12.721±0.043 12.207±0.020 II Eastern
central
J052805.34+342617.3 15.949±0.006 14.840±0.004 14.202±0.005 13.323±0.035 13.323±0.031 13.323±0.054 13.323±0.029 13.128±0.044 12.554±0.024 II Eastern
central
J052724.68+342049.2 16.271±0.008 15.213±0.006 14.618±0.008 13.995±0.034 13.995±0.041 13.995±0.414 13.995 13.688±0.047 13.298±0.034 II Eastern
central
J052816.11+342811.9 15.532±0.004 14.337±0.003 13.684±0.004 12.716±0.026 12.716±0.027 12.716±0.062 12.716±0.139 12.733±0.039 12.220±0.020 II Eastern
central
J052853.23+342335.3 14.759±0.002 13.350±0.001 12.447±0.002 11.549±0.027 11.549±0.025 11.549±0.080 11.549±0.074 11.361±0.023 10.897±0.017 II Eastern
central
SSTGLMCG173.4531
−00.1209
19.201±0.011 16.457±0.018 14.895±0.010 L L L L 13.047±0.031 12.363±0.025 II Eastern
central
SSTGLMCG173.5025
−00.0846
20.147±0.020 17.304±0.039 15.562±0.019 L L L L 13.634±0.045 12.832±0.029 II Eastern
central
J052844.62+342313.6 16.681±0.012 15.553±0.007 14.985±0.011 14.479±0.138 14.479±0.119 14.479 14.479 14.229±0.032 13.930±0.033 II Eastern
central
J052818.16+341651.9 14.090±0.002 13.388±0.001 12.945±0.002 12.410±0.025 12.410±0.024 12.410±0.038 12.410±0.122 12.456±0.036 11.956±0.030 II Eastern
central
SSTGLMCG173.4557
−00.1047
16.014±0.008 14.954±0.004 14.505±0.007 L L L L 13.616±0.084 13.256±0.038 II Eastern
central
J052714.69+343004.0 15.571±0.006 15.071±0.007 14.206±0.006 13.525±0.028 13.525±0.031 13.525 13.525 13.250±0.047 12.811±0.039 II Eastern
central
J052819.63+343535.3 15.168±0.004 14.166±0.002 13.646±0.004 13.066±0.027 13.066±0.026 13.066 13.066 12.942±0.027 12.620±0.021 II Eastern
central
SSTGLMCG173.3691
−00.1820
15.948±0.008 15.023±0.005 14.577±0.007 L L L L 13.827±0.045 13.447±0.031 II Eastern
central
J052803.88+342432.3 16.780±0.007 15.284±0.006 14.491±0.007 13.431±0.027 13.431±0.042 13.431 13.431±0.272 13.374±0.061 12.960±0.034 II Eastern
central
J052809.35+342724.7 16.671±0.012 15.666±0.008 15.044±0.011 14.707±0.052 14.707±0.117 14.707 14.707±0.399 14.522±0.058 13.869±0.039 II Eastern
central
SSTGLMCG173.3932
−00.2073
16.081±0.010 15.242±0.005 14.854±0.009 L L L L 14.282±0.045 14.054±0.033 II Eastern
central
SSTGLMCG173.3309
−00.1961
16.402±0.010 15.344±0.006 14.887±0.010 L L L L 14.199±0.123 13.872±0.063 II Eastern
central
SSTGLMCG173.4651
−00.0886
16.034±0.006 14.940±0.004 14.265±0.006 L L L L 13.672±0.030 13.031±0.024 II Eastern
central
SSTGLMCG173.4119
−00.1651
16.580±0.005 14.794±0.004 13.847±0.004 L L L L 12.855±0.075 12.467±0.030 II Eastern
central
SSTGLMCG173.5089
−00.0661
18.702±0.014 16.474±0.018 15.161±0.013 L L L L 13.804±0.035 13.227±0.025 II Eastern
central
J052804.78+343618.0 15.716±0.007 14.910±0.006 14.420±0.007 13.851±0.034 13.851±0.037 13.851±0.101 13.851±0.272 13.869±0.031 13.482±0.027 II Eastern
central
SSTGLMCG173.3752
−00.1770
16.457±0.013 15.584±0.007 15.134±0.012 L L L L 14.235±0.053 13.795±0.037 II Eastern
central
SSTGLMCG173.3929
−00.1989
15.753±0.006 14.712±0.004 14.197±0.005 L L L L 13.417±0.037 13.193±0.029 II Eastern
central
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(Continued)
ID J(1.25 μm) H(1.65 μm) Ks(2.17 μm) W1(3.4 μm) W2(4.6 μm) W3(12 μm) W4(22 μm) [3.6] [4.5] Class Region
(mag) (mag) (mag) (mag) (mag) (mag) (mag) (mag) (mag)
(1) (2) (3) (4) (5) (6) (7) (8) (9) (10) (11) (12)
J052810.14+342544.2 13.755±0.002 12.949±0.001 12.577±0.002 12.025±0.028 12.025±0.028 12.025±0.028 12.025±0.033 12.262±0.037 11.707±0.022 II Eastern
central
SSTGLMCG173.3528
−00.1873
14.926±0.004 13.991±0.002 13.581±0.003 L L L L 13.038±0.043 12.638±0.023 II Eastern
central
J052816.02+342728.0 14.355±0.002 13.268±0.001 12.521±0.002 11.948±0.025 11.948±0.023 11.948±0.098 11.948±0.260 11.825±0.035 11.420±0.025 II Eastern
central
J052757.82+342920.4 17.616±0.015 16.098±0.017 15.299±0.014 14.006±0.033 14.006±0.039 14.006±0.252 14.006 14.181±0.034 13.675±0.030 II Eastern
central
SSTGLMCG173.4883
−00.1186
16.570±0.015 15.651±0.008 15.270±0.014 L L L L 14.571±0.035 14.332±0.044 II Eastern
central
J052812.27+342341.7 16.211±0.005 14.827±0.004 14.004±0.005 13.031±0.033 13.031±0.036 13.031 13.031 12.830±0.041 12.290±0.024 II Eastern
central
SSTGLMCG173.2719
−00.2071
15.471±0.004 14.339±0.004 13.790±0.004 L L L L 13.256±0.034 12.787±0.031 II Eastern
central
J052737.66+343320.7 15.753±0.005 14.630±0.005 14.015±0.005 13.350±0.029 13.350±0.030 13.350±0.410 13.350 13.175±0.036 12.574±0.033 II Eastern
central
SSTGLMCG173.4520
−00.1156
18.201±0.007 15.709±0.009 14.251±0.006 L L L L 12.716±0.071 11.981±0.033 II Eastern
central
SSTGLMCG173.2431
−00.1355
17.071±0.012 15.828±0.013 15.015±0.011 L L L L 13.888±0.026 13.283±0.027 II Eastern
central
J052855.86+344328.7 15.985±0.008 15.041±0.005 14.577±0.008 14.184±0.032 14.184±0.045 14.184 14.184 14.127±0.053 13.753±0.029 II Eastern
central
J052907.72+344608.0 14.980±0.003 14.031±0.002 13.425±0.003 12.631±0.025 12.631±0.026 12.631 12.631 12.523±0.050 12.248±0.024 II Eastern
central
J052807.88+341841.7 16.803 15.498 14.754±0.098 12.749±0.024 11.594±0.023 8.528±0.042 6.153±0.099 12.456±0.038 11.646±0.029 I Eastern
central
J052813.97+343428.5 14.593±0.002 13.794±0.002 12.989±0.002 12.386±0.024 11.485±0.022 7.694±0.028 6.063±0.057 12.145±0.027 11.486±0.021 I Eastern
central
J052919.51+344246.5 18.897±0.015 17.119±0.035 15.340±0.014 12.883±0.025 11.398±0.022 8.529±0.028 6.413±0.067 12.451±0.045 11.425±0.018 I Eastern
central
J052901.61+340931.2 14.232±0.002 13.266±0.001 12.485±0.002 11.562±0.022 11.065±0.021 8.485±0.028 6.394±0.082 11.371±0.016 11.053±0.025 II Eastern
central
J052751.87+341509.4 13.859±0.002 13.234±0.001 12.790±0.002 12.156±0.024 11.664±0.022 8.852±0.049 6.972±0.122 11.995±0.044 11.684±0.036 II Eastern
central
J052800.15+341645.0 15.111±0.003 14.156±0.002 13.464±0.003 12.444±0.025 11.823±0.024 10.026±0.078 7.385±0.149 12.368±0.053 11.751±0.027 II Eastern
central
J052751.71+342121.8 15.796±0.005 14.627±0.003 13.887±0.004 12.842±0.024 12.356±0.026 10.119±0.082 7.225 12.740±0.036 12.360±0.032 II Eastern
central
J052807.70+342624.6 11.679±0.030 11.388±0.019 11.174±0.018 10.720±0.024 10.382±0.021 8.583±0.030 4.271±0.043 L L II Eastern
central
J052803.43+342521.7 13.843±0.001 12.820±0.001 12.167±0.001 11.333±0.027 10.877±0.025 8.458±0.036 7.360±0.457 11.119±0.043 10.794±0.022 II Eastern
central
J052745.79+343054.2 14.137±0.032 12.605±0.022 11.550±0.019 10.413±0.024 9.398±0.021 6.748±0.021 4.513±0.040 L L II Eastern
central
J052737.13+343243.3 13.791±0.001 13.021±0.001 11.960±0.001 10.647±0.023 9.915±0.021 8.071±0.024 5.239±0.038 10.415±0.036 9.907±0.021 II Eastern
central
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ID J(1.25 μm) H(1.65 μm) Ks(2.17 μm) W1(3.4 μm) W2(4.6 μm) W3(12 μm) W4(22 μm) [3.6] [4.5] Class Region
(mag) (mag) (mag) (mag) (mag) (mag) (mag) (mag) (mag)
(1) (2) (3) (4) (5) (6) (7) (8) (9) (10) (11) (12)
J052730.22+343240.8 13.142±0.001 12.568±0.001 11.989±0.001 11.174±0.026 10.479±0.026 7.282±0.021 5.174±0.037 10.934±0.034 10.425±0.028 II Eastern
central
J052918.63+342247.6 14.430±0.032 13.089±0.023 12.268±0.023 11.053±0.024 10.242±0.021 7.868±0.071 5.539±0.135 L L II Eastern
central
J052912.60+342230.6 17.247±0.004 14.953±0.005 13.460±0.003 12.014±0.037 10.961±0.028 8.622±0.112 5.681±0.221 12.028±0.027 11.270±0.015 II Eastern
central
J052849.55+342326.7 13.719±0.023 12.478±0.022 11.476±0.021 10.444±0.023 9.371±0.021 6.723±0.018 3.964±0.031 9.791±0.032 9.233±0.021 II Eastern
central
J052817.07+342803.3 12.755±0.019 11.930±0.019 11.433±0.018 10.678±0.022 10.330±0.020 7.839±0.032 5.442±0.062 10.526±0.035 10.283±0.019 II Eastern
central
J052833.01+343458.1 14.598±0.002 13.469±0.002 12.804±0.002 12.011±0.024 11.452±0.021 9.361±0.093 7.087±0.132 11.809±0.032 11.347±0.020 II Eastern
central
J052811.98+343341.8 14.550±0.002 13.411±0.001 12.723±0.002 11.874±0.027 11.388±0.022 9.434±0.103 7.865±0.328 11.720±0.028 11.339±0.020 II Eastern
central
J052937.37+342217.5 16.031±0.003 14.263±0.003 13.341±0.003 11.812±0.031 10.784±0.021 9.232±0.052 6.338±0.146 11.480±0.026 10.732±0.018 I Eastern
central
J052744.99+341752.7 14.794±0.003 13.991±0.002 13.494±0.003 12.553±0.026 12.124±0.027 9.041±0.054 6.611±0.133 12.602±0.040 12.238±0.030 II Eastern
central
J052804.41+342457.3 14.340±0.002 13.431±0.001 12.846±0.002 11.936±0.024 11.489±0.025 9.476±0.116 6.628±0.299 11.934±0.034 11.449±0.020 II Eastern
central
J052810.42+342440.6 13.453±0.001 12.471±0.001 11.892±0.001 11.229±0.027 10.785±0.032 8.139±0.147 4.210±0.223 11.072±0.035 10.839±0.020 II Eastern
central
J052812.75+342553.3 17.243±0.025 16.359±0.015 15.879±0.024 12.168±0.027 11.753±0.031 11.550 6.910±0.208 12.227±0.044 11.871±0.025 II Eastern
central
J052730.30+342342.6 15.095±0.054 13.590±0.055 12.663±0.039 11.445±0.025 10.675±0.022 8.933±0.372 5.408±0.164 11.523±0.044 10.925±0.027 II Eastern
central
J052912.22+342218.3 15.008±0.043 13.463±0.026 12.733±0.024 12.005±0.037 11.414±0.032 8.135±0.078 4.870±0.099 11.936±0.019 11.511±0.015 II Eastern
central
J052916.53+342226.6 13.791±0.028 12.272±0.020 11.314±0.021 10.528±0.024 9.777±0.021 7.738±0.033 4.947±0.052 L L II Eastern
central
J052649.24+350918.0 14.392±0.002 13.271±0.002 12.755±0.002 11.922±0.023 11.922±0.022 11.922±0.025 11.922±0.040 12.195±0.052 11.803±0.034 II Northern
central
J052705.72+350205.6 16.561±0.012 15.543±0.008 14.977±0.012 14.574±0.036 14.574±0.043 14.574±0.252 14.574±0.208 14.476±0.053 14.017±0.050 II Northern
central
J052513.89+352422.1 17.065±0.021 16.005±0.017 15.487±0.020 14.635±0.037 14.635±0.052 14.635±0.389 14.635 14.583±0.071 14.280±0.036 II Northern
central
SSTGLMCG172.6114
−00.0196
17.955±0.024 16.439±0.027 15.649±0.023 L L L L 14.763±0.050 14.002±0.029 II Northern
central
J052513.43+352454.5 15.587±0.005 14.518±0.005 13.883±0.005 13.176±0.025 13.176±0.027 13.176±0.061 13.176±0.160 13.049±0.049 12.657±0.025 II Northern
central
J052707.65+345725.3 15.808±0.004 14.458±0.004 13.755±0.004 12.279±0.023 12.279±0.023 12.279±0.043 12.279±0.117 12.503±0.037 12.082±0.023 II Northern
central
J052638.68+350908.6 17.782±0.043 16.773±0.035 16.279±0.040 14.180±0.045 14.180±0.052 14.180 14.180 14.106±0.059 13.819±0.035 II Northern
central
J052547.46+353318.2 16.174±0.009 15.106±0.008 14.534±0.009 13.709±0.031 13.709±0.035 13.709±0.193 13.709±0.410 13.887±0.041 13.652±0.038 II Northern
central
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ID J(1.25 μm) H(1.65 μm) Ks(2.17 μm) W1(3.4 μm) W2(4.6 μm) W3(12 μm) W4(22 μm) [3.6] [4.5] Class Region
(mag) (mag) (mag) (mag) (mag) (mag) (mag) (mag) (mag)
(1) (2) (3) (4) (5) (6) (7) (8) (9) (10) (11) (12)
J052726.33+351352.0 16.147±0.006 14.931±0.006 14.205±0.006 13.268±0.028 13.268±0.028 13.268±0.171 13.268 13.268±0.047 12.687±0.040 II Northern
central
SSTGLMCG172.8280
+00.1166
16.929±0.022 16.087±0.016 15.652±0.021 L L L L 14.224±0.041 13.687±0.035 II Northern
central
J052707.65+350200.8 14.977±0.002 13.611±0.002 12.954±0.002 12.055±0.027 11.306±0.023 8.847±0.035 6.515±0.102 11.847±0.043 11.337±0.033 II Northern
central
J052708.38+350210.7 15.621±0.004 14.400±0.004 13.693±0.004 12.838±0.034 12.001±0.025 9.185±0.044 6.473±0.074 12.824±0.051 12.216±0.042 II Northern
central
J052641.67+350857.0 18.369±0.007 16.081±0.020 14.101±0.006 11.858±0.022 11.060±0.021 8.511±0.049 6.135±0.062 11.653±0.040 11.049±0.021 II Northern
central
J052647.06+350843.2 14.195±0.052 12.387±0.039 11.258±0.023 9.834±0.022 8.943±0.020 6.700±0.023 4.478±0.033 9.670±0.064 9.217±0.044 II Northern
central
J052726.03+345959.7 14.300±0.002 13.944±0.003 12.987±0.002 12.479±0.024 12.225±0.023 10.310±0.086 8.020±0.269 12.560±0.062 12.309±0.043 II Northern
central
J052732.45+350240.8 14.560±0.002 13.531±0.002 12.812±0.002 12.118±0.023 11.716±0.023 9.911±0.057 8.267 12.157±0.048 11.822±0.027 II Northern
central
J052543.82+353238.4 13.719±0.001 12.580±0.001 12.089±0.001 11.528±0.023 11.142±0.022 9.660±0.057 8.660±0.506 11.497±0.053 11.212±0.053 II Northern
central
J052541.55+353323.4 16.234±0.005 14.646±0.005 13.736±0.004 12.844±0.025 12.223±0.025 9.734±0.066 8.128±0.262 12.632±0.034 12.237±0.029 II Northern
central
J052609.02+351538.2 14.421±0.002 13.345±0.002 12.763±0.002 12.046±0.024 11.375±0.021 10.435±0.156 8.499 L L II Northern
central
J052441.02+343459.3 18.176±0.016 16.389±0.017 15.280±0.015 13.995±0.031 13.995±0.030 13.995±0.076 13.995±0.207 13.381±0.023 12.599±0.021 I Southern
central
J052418.51+350507.3 17.722±0.045 16.865±0.023 16.552±0.043 13.890±0.028 13.890±0.032 13.890 13.890 13.708±0.061 13.308±0.039 I Southern
central
J052504.62+345915.9 18.255±0.010 16.517±0.017 14.831±0.009 12.165±0.023 12.165±0.021 12.165±0.027 12.165±0.043 11.943±0.036 10.979±0.025 I Southern
central
SSTGLMCG172.7272
−00.3329
L 17.020±0.024 14.555±0.008 L L L L 12.425±0.048 11.374±0.040 I Southern
central
J052603.56+344350.7 13.529±0.027 12.516±0.029 12.006±0.024 11.351±0.024 11.351±0.021 11.351±0.028 11.351±0.082 11.210±0.045 10.773±0.036 II Southern
central
J052445.14+343118.6 18.210±0.016 16.547±0.020 15.299±0.015 13.995±0.030 13.995±0.033 13.995±0.290 13.995 14.011±0.037 13.531±0.026 II Southern
central
SSTGLMCG172.7681
−00.3029
16.458±0.011 15.437±0.007 14.877±0.010 L L L L 14.229±0.057 13.905±0.047 II Southern
central
J052614.66+345005.0 15.879±0.007 14.824±0.004 14.307±0.007 13.277±0.026 13.277±0.032 13.277±0.300 13.277 13.208±0.044 12.882±0.028 II Southern
central
J052620.88+345117.8 16.322±0.011 15.293±0.006 14.832±0.010 13.523±0.027 13.523±0.033 13.523 13.523 14.271±0.074 13.829±0.086 II Southern
central
J052616.81+345421.9 15.577±0.005 14.618±0.004 14.014±0.005 13.384±0.026 13.384±0.028 13.384±0.069 13.384±0.110 13.247±0.045 12.784±0.030 II Southern
central
SSTGLMCG172.8359
−00.2715
16.341±0.012 15.365±0.007 14.946±0.011 L L L L 14.465±0.065 14.035±0.041 II Southern
central
J052619.46+344943.6 15.486±0.006 14.457±0.003 14.034±0.005 13.452±0.029 13.452±0.033 13.452±0.086 13.452±0.248 13.392±0.048 13.079±0.038 II Southern
central
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ID J(1.25 μm) H(1.65 μm) Ks(2.17 μm) W1(3.4 μm) W2(4.6 μm) W3(12 μm) W4(22 μm) [3.6] [4.5] Class Region
(mag) (mag) (mag) (mag) (mag) (mag) (mag) (mag) (mag)
(1) (2) (3) (4) (5) (6) (7) (8) (9) (10) (11) (12)
J052340.04+344838.8 16.792±0.014 15.744±0.010 15.107±0.013 14.496±0.034 14.496±0.043 14.496 14.496 14.415±0.049 13.932±0.026 II Southern
central
J052433.88+350603.4 16.440±0.005 14.906±0.004 13.957±0.005 12.935±0.028 12.935±0.026 12.935±0.247 12.935±0.428 12.595±0.037 11.970±0.031 II Southern
central
J052445.42+343133.3 15.923±0.007 14.816±0.004 14.301±0.006 13.363±0.028 13.363±0.026 13.363±0.073 13.363±0.338 13.188±0.028 12.618±0.026 II Southern
central
SSTGLMCG172.5585
−00.3926
18.867±0.025 16.964±0.026 15.899±0.024 L L L L 14.782±0.054 14.270±0.037 II Southern
central
J052447.04+344221.3 15.422±0.004 14.388±0.003 13.809±0.004 13.085±0.026 13.085±0.027 13.085±0.178 13.085 12.727±0.024 12.123±0.018 II Southern
central
J052535.51+345813.2 16.461±0.013 15.688±0.008 15.139±0.012 14.800±0.042 14.800±0.057 14.800 14.800 14.443±0.053 13.771±0.059 II Southern
central
SSTGLMCG172.6582
−00.3205
16.217±0.010 15.364±0.006 14.810±0.009 L L L L 14.108±0.042 13.808±0.045 II Southern
central
J052507.66+345902.2 16.969±0.016 15.975±0.010 15.383±0.015 15.141±0.046 15.141±0.065 15.141 15.141 14.653±0.059 14.264±0.045 II Southern
central
J052644.62+344355.6 16.893±0.014 15.744±0.009 15.119±0.013 15.103±0.043 15.103±0.060 15.103 15.103 14.721±0.058 14.206±0.037 II Southern
central
J052606.06+344442.2 16.321±0.011 15.410±0.007 14.850±0.010 13.976±0.031 13.976±0.035 13.976 13.976 13.584±0.038 13.168±0.039 II Southern
central
SSTGLMCG172.6308
−00.3190
16.183±0.011 15.344±0.006 14.916±0.010 L L L L 14.328±0.057 14.036±0.049 II Southern
central
J052538.35+345636.1 17.358±0.018 16.286±0.014 15.515±0.017 14.491±0.055 14.491±0.061 14.491 14.491 14.469±0.050 13.861±0.050 II Southern
central
J052541.77+350022.1 15.632±0.006 14.746±0.004 14.284±0.006 14.035±0.030 14.035±0.034 14.035±0.231 14.035±0.407 13.751±0.041 13.358±0.028 II Southern
central
SSTGLMCG172.7503
−00.5578
17.512±0.011 15.758±0.009 14.879±0.010 L L L L 13.617±0.050 13.016±0.025 II Southern
central
SSTGLMCG172.8703
−00.2731
15.426±0.005 14.421±0.003 13.916±0.005 L L L L 13.348±0.039 13.090±0.035 II Southern
central
J052355.40+344510.4 18.641±0.038 17.100±0.029 16.398±0.036 14.828±0.041 14.828±0.049 14.828±0.223 14.828 14.835±0.052 14.252±0.035 II Southern
central
J052509.15+345848.7 16.515±0.005 15.154±0.005 14.009±0.005 13.482±0.027 13.482±0.031 13.482 13.482 13.347±0.065 12.819±0.036 II Southern
central
J052534.05+345747.2 15.139±0.004 14.077±0.002 13.545±0.003 12.941±0.024 12.941±0.025 12.941±0.059 12.941±0.083 12.894±0.036 12.405±0.039 II Southern
central
J052534.56+345812.2 16.245±0.009 15.229±0.006 14.656±0.008 14.006±0.029 14.006±0.034 14.006±0.101 14.006±0.296 13.934±0.047 13.509±0.040 II Southern
central
SSTGLMCG172.6111
−00.3175
16.678±0.005 15.041±0.005 13.908±0.004 L L L L 12.322±0.028 11.708±0.026 II Southern
central
J052618.28+344716.9 15.547±0.006 14.630±0.004 14.191±0.006 13.733±0.033 13.733±0.034 13.733±0.218 13.733 13.557±0.038 13.130±0.033 II Southern
central
J052510.02+344507.4 14.492±0.002 13.557±0.002 12.713±0.002 12.029±0.023 12.029±0.022 12.029±0.040 12.029±0.099 11.820±0.028 11.371±0.023 II Southern
central
J052459.26+350300.0 16.432±0.012 15.536±0.007 15.070±0.011 14.661±0.038 14.661±0.045 14.661±0.485 14.661 14.373±0.043 13.954±0.046 II Southern
central
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ID J(1.25 μm) H(1.65 μm) Ks(2.17 μm) W1(3.4 μm) W2(4.6 μm) W3(12 μm) W4(22 μm) [3.6] [4.5] Class Region
(mag) (mag) (mag) (mag) (mag) (mag) (mag) (mag) (mag)
(1) (2) (3) (4) (5) (6) (7) (8) (9) (10) (11) (12)
J052648.19+344127.3 16.793±0.010 15.597±0.008 14.855±0.009 14.059±0.030 14.059±0.038 14.059 14.059 14.258±0.049 13.690±0.034 II Southern
central
J052444.55+343211.2 16.755 15.857±0.155 14.223±0.086 12.726±0.037 11.530±0.032 9.001±0.045 6.518±0.139 L L I Southern
central
J052438.60+343526.6 18.405±0.045 17.065±0.031 16.459±0.042 11.477±0.024 10.155±0.021 7.412±0.018 4.852±0.033 10.991±0.030 10.013±0.019 I Southern
central
J052533.38+343959.2 16.095±0.005 14.662±0.004 13.858±0.004 12.765±0.026 11.685±0.024 8.540±0.029 5.971±0.067 12.720±0.026 11.815±0.019 I Southern
central
J052643.59+344750.7 16.194±0.003 14.517±0.003 13.362±0.003 12.148±0.024 11.181±0.022 8.035±0.027 5.891±0.060 11.938±0.029 11.278±0.024 I Southern
central
J052515.41+345806.4 16.335±0.003 14.485±0.003 13.348±0.003 12.374±0.023 11.340±0.021 8.497±0.051 5.751±0.063 11.971±0.041 11.255±0.032 I Southern
central
J052525.23+345842.1 18.110 16.246±0.206 14.372±0.091 10.962±0.026 9.498±0.025 6.959±0.033 4.512±0.053 10.124±0.040 9.223±0.030 I Southern
central
J052454.48+343023.7 13.465±0.001 12.378±0.001 11.720±0.001 11.002±0.023 10.216±0.019 8.118±0.024 6.146±0.055 10.808±0.027 10.237±0.018 II Southern
central
J052452.63+343039.0 18.047±0.035 16.664±0.022 16.176±0.033 12.037±0.024 10.866±0.020 8.513±0.030 6.094±0.062 12.006±0.031 11.084±0.019 II Southern
central
J052444.15+343212.6 15.789±0.070 14.458±0.060 13.547±0.056 12.591±0.034 11.720±0.036 9.915±0.091 7.775 L L II Southern
central
J052340.89+344824.3 15.971±0.005 14.653±0.004 13.761±0.004 12.937±0.041 12.201±0.037 9.681±0.058 7.055±0.155 12.630±0.037 12.206±0.018 II Southern
central
J052632.79+344915.9 14.763±0.003 13.675±0.002 13.049±0.002 11.947±0.024 11.273±0.024 9.615±0.052 7.974±0.255 11.792±0.046 11.272±0.026 II Southern
central
J052505.00+344132.2 15.389±0.004 14.324±0.003 13.727±0.004 12.776±0.032 11.832±0.026 8.964±0.032 6.566±0.070 12.354±0.024 11.666±0.022 II Southern
central
J052447.81+344251.5 16.700±0.005 15.026±0.005 13.974±0.005 12.853±0.025 12.079±0.024 9.974±0.081 8.326±0.496 12.610±0.027 12.089±0.018 II Southern
central
J052457.20+344415.3 15.632±0.002 13.992±0.002 12.892±0.002 11.644±0.022 10.882±0.021 8.261±0.025 5.585±0.045 11.590±0.051 11.094±0.016 II Southern
central
J052554.38+345439.1 13.717±0.001 12.438±0.001 11.523±0.001 10.506±0.022 9.986±0.020 8.199±0.022 6.202±0.056 10.500±0.027 10.006±0.030 II Southern
central
J052552.02+345807.9 15.214±0.049 13.988±0.041 13.009±0.036 11.505±0.024 10.645±0.022 8.141±0.026 5.816±0.057 11.218±0.032 10.719±0.024 II Southern
central
J052526.60+345756.5 15.353±0.003 14.014±0.002 13.104±0.002 12.083±0.023 11.510±0.022 8.361±0.039 6.033±0.065 11.965±0.032 11.494±0.029 II Southern
central
J052510.53+345933.4 17.396±0.006 15.514±0.007 14.216±0.006 12.520±0.024 11.581±0.022 8.838±0.046 6.682±0.088 12.259±0.046 11.550±0.031 II Southern
central
J052532.00+345835.7 16.105±0.006 14.995±0.005 14.220±0.006 12.887±0.057 12.213±0.043 8.915±0.042 6.652±0.125 13.029±0.045 12.474±0.033 II Southern
central
J052532.08+345815.2 16.273±0.006 14.911±0.004 14.268±0.006 12.455±0.026 11.647±0.023 9.057±0.038 6.180±0.081 13.575±0.067 13.086±0.049 II Southern
central
J052443.53+350044.1 15.185±0.002 13.845±0.002 13.030±0.002 12.170±0.026 11.466±0.021 9.364±0.075 7.233±0.184 11.999±0.039 11.484±0.025 II Southern
central
J052447.00+350139.1 15.492±0.003 14.127±0.002 13.292±0.003 12.519±0.025 11.953±0.024 9.495±0.076 6.927±0.106 12.214±0.031 11.872±0.029 II Southern
central
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ID J(1.25 μm) H(1.65 μm) Ks(2.17 μm) W1(3.4 μm) W2(4.6 μm) W3(12 μm) W4(22 μm) [3.6] [4.5] Class Region
(mag) (mag) (mag) (mag) (mag) (mag) (mag) (mag) (mag)
(1) (2) (3) (4) (5) (6) (7) (8) (9) (10) (11) (12)
J052443.57+350132.7 14.588±0.002 13.377±0.001 12.694±0.002 11.526±0.024 10.745±0.021 8.525±0.048 5.919±0.070 11.260±0.033 10.711±0.022 II Southern
central
J052435.61+350311.1 14.926±0.002 13.611±0.002 12.573±0.002 10.675±0.024 9.589±0.021 7.390±0.024 4.862±0.037 L L II Southern
central
J052454.63+351155.2 15.006±0.040 12.733±0.024 11.585±0.023 11.046±0.023 10.623±0.020 9.439±0.050 6.911±0.107 10.767±0.036 10.614±0.027 II Southern
central
J052545.12+345253.4 19.128±0.006 15.776±0.010 14.143±0.006 12.722±0.025 11.569±0.023 12.030 6.937±0.113 12.291±0.032 11.541±0.032 I Southern
central
J052532.61+343959.8 15.165±0.005 14.123±0.002 13.833±0.004 12.963±0.028 12.560±0.033 10.966±0.171 8.102 13.342±0.035 13.007±0.024 II Southern
central
J052451.42+344407.4 15.642±0.004 14.359±0.003 13.585±0.003 12.752±0.024 12.215±0.023 10.612±0.162 8.010±0.368 12.773±0.030 12.318±0.017 II Southern
central
J052544.57+345017.9 14.832±0.003 13.785±0.002 13.412±0.003 12.774±0.032 12.203±0.029 8.697±0.035 5.909±0.059 12.919±0.040 12.336±0.031 II Southern
central
J052533.03+345648.2 15.948±0.005 14.681±0.004 13.953±0.005 12.872±0.028 12.302±0.026 8.621±0.046 6.111±0.092 12.636±0.044 12.072±0.035 II Southern
central
J052431.32+350323.0 14.824±0.003 13.790±0.002 13.254±0.003 12.631±0.025 12.120±0.025 11.192 8.672 12.927±0.042 12.523±0.028 II Southern
central
J052638.58+343832.0 15.752±0.004 14.556±0.003 13.782±0.004 12.831±0.026 12.264±0.026 10.373±0.138 7.770 12.515±0.040 12.177±0.034 II Southern
central
SSTGLMCG170.6571
−00.2763
14.360±0.051 12.852±0.042 11.856±0.034 L L L L 9.930±0.049 9.061±0.027 I Western
J052147.25+363913.3 17.607±0.011 16.097±0.017 14.836±0.010 13.116±0.025 13.116±0.024 13.116±0.075 13.116±0.481 13.418±0.039 12.593±0.037 I Western
J052011.01+363642.6 18.452±0.013 16.510±0.025 15.025±0.012 13.824±0.028 13.824±0.028 13.824±0.079 13.824±0.174 13.294±0.040 12.481±0.029 I Western
J051850.66+364604.5 18.637±0.008 16.323±0.017 14.506±0.007 13.045±0.030 13.045±0.023 13.045±0.046 13.045±0.098 12.841±0.052 11.986±0.026 I Western
J052154.76+363902.6 18.328±0.004 15.495±0.010 13.747±0.004 12.585±0.024 12.585±0.020 12.585±0.023 12.585±0.039 12.012±0.031 10.961±0.033 I Western
SSTGLMCG170.8113
+00.0141
19.093±0.027 17.260±0.045 15.989±0.025 L L L L 14.313±0.046 13.373±0.042 I Western
SSTGLMCG170.7275
−00.1034
12.518±0.027 11.344±0.026 10.770±0.024 L L L L 9.956±0.080 9.307±0.084 II Western
SSTGLMCG170.6601
−00.2456
14.513±0.002 13.102±0.001 12.385±0.002 L L L L 11.689±0.133 11.134±0.084 II Western
J052138.86+363154.6 16.478±0.008 15.289±0.008 14.498±0.007 14.291±0.031 14.291±0.032 14.291±0.139 14.291±0.348 13.774±0.047 13.197±0.034 II Western
SSTGLMCG170.3771
−00.4082
16.108±0.009 15.095±0.005 14.648±0.008 L L L L 13.750±0.044 13.393±0.039 II Western
J051901.53+364619.3 15.901±0.005 14.647±0.004 14.001±0.005 13.217±0.025 13.217±0.025 13.217±0.049 13.217±0.037 12.939±0.036 12.428±0.034 II Western
SSTGLMCG170.6607
−00.2330
16.877±0.009 15.559±0.010 14.638±0.009 L L L L 13.459±0.050 12.781±0.037 II Western
J052124.92+363943.2 15.412±0.004 14.254±0.003 13.508±0.003 12.571±0.024 12.571±0.022 12.571±0.030 12.571±0.025 12.380±0.094 11.560±0.077 II Western
J052112.72+364002.1 17.519±0.012 15.782±0.013 14.949±0.011 14.615±0.033 14.615±0.046 14.615 14.615 14.280±0.051 13.869±0.038 II Western
J052104.02+364018.4 14.856±0.003 13.735±0.002 13.244±0.003 12.633±0.024 12.633±0.023 12.633±0.103 12.633±0.251 12.526±0.062 12.091±0.025 II Western
SSTGLMCG170.6534
−00.2514
18.094±0.015 16.395±0.022 15.193±0.014 L L L L 13.632±0.052 13.035±0.040 II Western
J052036.29+362359.4 16.998±0.014 15.875±0.013 15.297±0.013 14.207±0.048 14.207±0.048 14.207±0.156 14.207±0.406 14.167±0.050 13.496±0.054 II Western
J052036.16+362354.8 16.983±0.012 15.699±0.011 15.121±0.012 14.580±0.063 14.580±0.074 14.580±0.348 14.580 14.113±0.041 13.596±0.048 II Western
13.536±0.002 13.226±0.001 12.914±0.002 L L L L 12.473±0.031 12.279±0.024 II Western
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Table 4
(Continued)
ID J(1.25 μm) H(1.65 μm) Ks(2.17 μm) W1(3.4 μm) W2(4.6 μm) W3(12 μm) W4(22 μm) [3.6] [4.5] Class Region
(mag) (mag) (mag) (mag) (mag) (mag) (mag) (mag) (mag)
(1) (2) (3) (4) (5) (6) (7) (8) (9) (10) (11) (12)
SSTGLMCG170.0648
−00.4499
J052142.24+364112.4 15.653±0.007 14.695±0.005 14.308±0.007 13.891±0.037 13.891±0.038 13.891±0.190 13.891 13.892±0.044 13.580±0.044 II Western
J052200.03+363809.0 17.243±0.017 16.100±0.015 15.493±0.016 14.861±0.039 14.861±0.049 14.861±0.327 14.861 14.666±0.040 14.099±0.043 II Western
SSTGLMCG170.8281
+00.0070
15.606±0.003 14.100±0.003 13.286±0.003 L L L L 12.294±0.040 11.839±0.045 II Western
J052203.64+363838.1 16.491±0.010 15.465±0.009 14.930±0.010 13.895±0.027 13.895±0.033 13.895 13.895 14.152±0.055 13.777±0.043 II Western
SSTGLMCG170.8326
+00.0236
14.796±0.003 13.834±0.002 13.386±0.003 L L L L 12.710±0.042 12.459±0.038 II Western
SSTGLMCG170.9449
+00.0712
15.721±0.006 14.774±0.005 14.242±0.006 L L L L 13.314±0.049 12.991±0.049 II Western
J052201.51+363600.2 14.465±0.002 13.442±0.002 12.872±0.002 11.834±0.022 11.834±0.022 11.834±0.040 11.834±0.148 11.846±0.037 11.437±0.025 II Western
J052155.68+362323.6 15.615±0.006 14.667±0.005 14.223±0.006 13.529±0.026 13.529±0.031 13.529±0.077 13.529±0.473 13.545±0.030 13.170±0.026 II Western
J052132.58+361120.6 15.189±0.007 14.717±0.004 14.558±0.007 14.403±0.031 14.403±0.058 14.403 14.403 14.396±0.039 13.967±0.087 II Western
J052258.30+362733.8 L 16.073±0.014 16.003±0.028 14.157±0.030 14.157±0.048 14.157 14.157 14.474±0.060 14.262±0.068 II Western
J052019.62+363622.8 18.279 17.344 14.281±0.062 9.884±0.020 7.997±0.019 4.914±0.011 2.323±0.012 9.521±0.042 8.308±0.025 I Western
J052009.53+363554.3 19.022±0.011 16.422±0.024 14.761±0.010 12.839±0.024 11.568±0.022 8.786±0.033 6.723±0.097 12.586±0.041 11.575±0.036 I Western
J052112.61+363921.7 L 16.590±0.023 13.795±0.004 11.219±0.032 9.516±0.021 7.407±0.020 4.801±0.061 10.828±0.037 9.760±0.022 I Western
J051900.82+364948.2 13.950±0.001 12.914±0.001 12.188±0.001 11.000±0.023 9.762±0.021 6.491±0.016 4.228±0.022 10.715±0.028 9.591±0.058 I Western
J051811.79+370204.4 15.085±0.002 13.574±0.002 12.478±0.002 10.999±0.024 9.826±0.021 7.136±0.017 4.802±0.032 10.693±0.034 9.833±0.025 I Western
J052151.23+363914.1 15.877 14.423±0.062 12.527±0.031 10.668±0.021 9.184±0.019 7.097±0.016 4.285±0.031 10.473±0.109 9.452±0.043 I Western
J052149.65+363846.5 17.282±0.004 15.191±0.008 13.624±0.004 11.916±0.023 10.538±0.021 7.895±0.022 5.368±0.040 11.123±0.031 10.285±0.030 I Western
J052132.70+362747.5 15.410±0.004 14.351±0.003 13.781±0.004 12.905±0.024 12.320±0.025 9.675±0.062 7.101±0.109 12.809±0.028 12.314±0.024 II Western
J051903.38+363940.6 14.860±0.003 13.910±0.002 13.063±0.003 11.738±0.022 10.998±0.020 9.237±0.037 6.797±0.069 11.612±0.032 10.965±0.026 II Western
J051909.03+364343.5 14.152±0.002 13.288±0.001 12.837±0.002 12.419±0.025 12.018±0.023 9.471±0.044 7.245±0.124 12.349±0.038 12.077±0.036 II Western
J052104.69+363959.6 14.294±0.002 13.126±0.001 12.681±0.002 12.128±0.023 11.583±0.021 9.202±0.034 5.680±0.045 12.346±0.045 12.116±0.025 II Western
J052104.71+363854.3 14.995±0.003 13.844±0.003 13.318±0.003 12.722±0.026 12.295±0.024 10.437±0.098 8.082±0.302 12.457±0.033 12.186±0.021 II Western
J052027.40+363529.5 16.542±0.002 14.107±0.003 12.698±0.002 11.658±0.023 10.453±0.021 8.312±0.025 6.183±0.063 11.330±0.037 10.536±0.022 II Western
J052102.97+364140.0 14.642±0.003 13.689±0.002 13.233±0.003 12.630±0.024 12.028±0.024 10.064±0.078 8.374±0.296 12.504±0.032 12.057±0.021 II Western
J051953.13+363841.4 14.352±0.002 13.247±0.002 12.600±0.002 11.582±0.023 10.668±0.021 7.689±0.021 5.226±0.031 11.163±0.026 10.481±0.025 II Western
J051929.09+364359.9 13.525±0.001 12.457±0.001 11.841±0.001 11.171±0.023 10.569±0.022 8.382±0.025 5.951±0.054 10.977±0.054 10.515±0.029 II Western
J052029.05+365339.7 11.758±0.026 11.426±0.032 11.065±0.020 10.438±0.024 9.945±0.020 8.372±0.025 6.532±0.071 10.332±0.029 9.936±0.020 II Western
J051855.54+364559.5 16.858±0.001 14.063±0.003 12.045±0.001 10.167±0.024 8.886±0.021 6.745±0.017 4.196±0.022 9.922±0.041 8.950±0.036 II Western
J051853.98+364616.0 14.107±0.003 13.400±0.002 13.097±0.002 12.581±0.024 12.307±0.024 10.620±0.112 6.240±0.055 12.817±0.035 12.768±0.033 II Western
J052159.13+363631.6 15.619±0.003 14.112±0.003 13.484±0.003 12.793±0.024 11.977±0.022 9.064±0.041 6.044±0.055 12.566±0.035 12.000±0.025 II Western
J052149.55+363910.4 15.410±0.002 13.740±0.002 12.852±0.002 12.166±0.023 11.556±0.022 9.748±0.052 6.318±0.091 11.897±0.029 11.530±0.035 II Western
J052200.37+363856.1 15.559±0.002 13.822±0.002 12.665±0.002 11.615±0.023 10.846±0.020 8.649±0.030 6.592±0.085 11.213±0.045 10.744±0.030 II Western
J052147.49+364042.4 14.392±0.002 13.403±0.002 12.815±0.002 12.046±0.023 11.507±0.021 9.532±0.058 7.826±0.188 11.964±0.035 11.572±0.037 II Western
J052151.47+364557.6 14.516±0.002 13.518±0.002 12.968±0.002 12.250±0.025 11.363±0.021 9.157±0.035 7.273±0.130 12.020±0.034 11.326±0.027 II Western
J052039.21+370144.7 15.381±0.005 14.581±0.005 13.818±0.004 12.549±0.024 12.066±0.022 9.689±0.052 6.663±0.070 12.650±0.062 12.246±0.031 II Western
Note.The IR photometric magnitudes of the identiﬁed YSO candidates. Column 1 lists the YSO ID from the database of WISE and Spitzer. Columns 2–4 list the photometric magnitudes of the 2MASS J, H, and Ks
bands. Columns 5–8 list the photometric magnitudes of the WISE W1, W2, W3, and W4 bands. Columns 9 and 10 list the photometric magnitudes of the Spitzer IRAC [3.6 μm] and [4.5 μm] bands. Column 11 lists the
classiﬁcation of the YSOs. Column 12 lists the region where the YSOs are identiﬁed. For the photometric magnitudes without uncertainties, the values presented here are the upper limits.
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Figure 23. Distributions of YSO candidates identiﬁed in each region. The red stars represent ClassI objects, and the yellow triangles represent ClassII objects. The
solid white lines show the positions of ﬁlaments. The backgrounds are the 13CO integrated intensity maps of each region.
Figure 24. The 12CO PV plots of E-F and W-F extracted along the directions of the solid arrowed lines and with the widths of the dashed boxes shown in Figures 6
and 14. The dashed rectangles indicate the positions of PV spur structures.
38
The Astrophysical Journal, 880:88 (41pp), 2019 August 1 Xiong et al.
display discontinuous features, only concentrating on the
densest parts.
Based on the excitation temperature (with mean values
ranging from 6.16 to 9.60 K) and H2 column density traced by
the 13CO emission (with mean values ranging from
0.70×1021 to 6.53×1021 cm−2) of the identiﬁed ﬁlaments,
we derive the 13CO LTE line mass to be from 20.24 to
161.91M☉ pc
−1. We obtain the radial density proﬁles of
ﬁlaments and ﬁnd that most proﬁles present Gaussian-like
shapes in the inner parts. The Gaussian ﬁts to the inner parts
lead to a mean FWHM width of 1.13±0.01 pc.
After comparing LTE line mass with critical line mass, we
ﬁnd that the thermal pressure is not enough to support the
fragmentation of ﬁlaments, and turbulence should be the
dominant support against radial collapse. Most ﬁlaments have
virial parameters smaller than 2 and thus are gravitationally
bound. Four ﬁlaments (E-F, EC-F(S), SC-F(N), and W-F) have
LTE line masses close to the virial line mass. The relationship
of LTE mass and virial mass can be ﬁtted as a power law
of µ M MVir LTE0.66 0.10.
We investigate the CO clumps in each region and ﬁnd that
64% of them are associated with the ﬁlaments. The virialized
clumps found in E-F and W-F are consistent with the locations
Figure 25. The 12CO contours of the identiﬁed outﬂows with the backgrounds of the 13CO integrated intensity maps. The red contours represent the redshifted lobes
of the outﬂows, and the blue contours represent the blueshifted lobes of the outﬂows. The red stars in the bottom panels represent ClassI objects, and the yellow
triangles represent ClassII objects.
Table 5
Properties of Outﬂows
Outﬂow vcenter Δvblue Δvred NH ,blue2 NH ,red2 Mblue Mred Pout Eout
(km s−1) (km s−1) (km s−1) (1019 cm−2) (1019 cm−2) (M☉) (M☉) (M☉ km s
−1) (1045 erg)
(1) (2) (3) (4) (5) (6) (7) (8) (9) (10)
E-F_OF −3.43 [−11.59, −6.92] [0.39, 3.97] 4.35 2.43 0.79 1.39 16.81 1.28
W-F_OF1 −15.22 L [−12.07, −5.79] L 2.63 L 1.35 12.74 1.19
W-F_OF2 −15.05 [−22.86, −18.38] L 2.52 L 0.95 L 7.41 0.58
W-F_OF3 −15.22 [−25.24, −18.21] [−11.98, −6.19] 3.87 3.43 1.67 2.35 37.93 3.57
Note.Properties of identiﬁed outﬂows. Column 2 is the velocity of the line center. Columns 3 and 4 are the velocity ranges of the blue and red line wings. Columns 5
and 6 are the mean H2 column densities of the blue and red lobes. Columns 7 and 8 are the masses of the blue and red lobes. Column 9 is the total momentum of the
outﬂow. Column 10 is the total energy of the outﬂow.
39
The Astrophysical Journal, 880:88 (41pp), 2019 August 1 Xiong et al.
of the velocity oscillations, indicating that fragmentation could
happen within these gravitationally bound ﬁlaments. Based on
the complementary IR data, we ﬁnd that most ﬁlaments have
associated ClassII objects. Only a few ClassI objects are
found to be located on EC-F(S), SC-F(N), and W-F. The
locations of ClassI objects are also the places where virialized
clumps are found.
We suggest that these four ﬁlaments, E-F, EC-F(S), SC-F
(N), and W-F, may contain star-forming activity, based on the
evidence of detection in the C18O emission, virial parameters
close to 1, and associated virialized clumps and ClassI objects.
Especially for E-F and W-F, where we have detected 12CO
outﬂows with typical mass, momentum, and energy of
1.42M☉, 18.72M☉ km s
−1, and 1.65×1045erg, respectively,
the star-forming activity should have already taken place.
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